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WIRT 

^ ^ ^ H-Wr % f^rai?Tc8 w 

wr % ^ ^ wr M ^ ^ f I 5!§!T ^ ^ ^ SRT 

^ SHcT 'STfFI^ M RtfeMI ^ 


Abstract 

Some fractional derivatives of generalized hypergeo- 
metric function of several variables. By H. S. P. Shrivastava, 
Department of Mathematics, Govt. Arts and Science College, 
Ratlam (M. P.) 

In the present paper we derive a number of key formulae 
involving fractional derivatives of multivariable H-function, 
which was introduced and studied in a series of papers of H. M. 
Shrivastava and R. Panda. Each of these formulae can be shown 
to yield interesting new results for various classes of generalized 
hypergeometric functions of several variables. Application of 
some of these key results provide potentially useful 
generalization of known results in the theory of fractional 
calculus. 
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1^0 -cfto ?51 c||K1c| 


f^JTT ^ ^ ^ % JOTSPTf cfjt W^ WT t §1M I ^3^ 
f^l^cb W{=R ^ Tfff^ ^ ^T!%r '^^‘’■‘^1 3fm?TT- 

SRsllW ^ ^ ^RFIT % 3TGRH ^ ^FTIcf^ 

^ fcIMfer ^ ^ I 




''a + p,-T) ^ 


0,.r 


r(a) 


a 


;i-7 ^(0^^ 


( 1 . 1 ) 


^ IIT a > b, p, Ti ^THRlfcrai ^?iMT I, f(x), (0, ^) ^ 'qf^TlftcT trcR cjiwfclcb iIR qt 
^ WT I ^ x = 0^ Oix^) 1 1 ¥rq ft A:> max (0, p -ti) - 1. 


^a < 0 , n < a + n < i,M ^ 'qftqif^ I 


/ 


a, p. 11 

0,.X' 


fix) = 


d‘ 

dx^‘ 


^ a + 71, (3 -- /I, T| - n 
^ 0,x 


fix). 


( 1 . 2 ) 


q^l^ Rl-rS '3T#lq q ^ I 

^qiWd cTSn [ 13 , p. 271 ( 4 . 1 ) et. seq] ^ qfgfRr //-ill?FT d?! qqiftcT l^qi qt 

^3^ % yTqqf qq qqMlq vsrsqqq ^ 'Si^ ?trqqqfi‘° ■ srt 1^ i 

qq% 5RT qir iEi%H q^cFTf qsTT qftqi?q3T3it ^ feqr 1 1 


qM 


H 




n : Wj /i|; 

^'Pb^u 


\m^n, 

>Pr^r 


1 

• * 



1 

1. 

'sZ^ 

<,)■ 

(/.j;U|.. 




r ¥f^rq Z|, , z.qr^ H-WT qit qqqi 1 1 % %q iit ; a! , 

. . . , af),,„ ; p-qqiEqf 






^ cR^ I ^3T^ (cf>, 'y'"'), ^ f?R snj PK^cT tl^ 1 1 

(^41 j, . . . , l^c® , j; (i = 1, . . . , r) 

WT ^ 1 

Uj, j = 1, . . . ,p ; cj‘\ j = l,...,p,- 

; Vi e{l, ...,f}, 

, ;■ = !,...,(? ; df\ j = 1, . . . , ^,- 

WIT^ I '3fk 


aj,j= l,...,p; if, j = \,...,Pi 

; Vf 8{1, ...,r), 

Pj, 7 = \,...,q\ hf,j = \,...,qi 


SRT^ dlWf^ t W ™ 

A; = i af - i pf + if -i 5f < 0 , 

jz=l j^i ;=1 ;=1 


J = « 4 - 1 


^ - i af - i Pf + I f - I 2 8f ^ I 5» > 0, 

j=i ■ - ■ - • ■ 


j=i 


j = n.+ l 


i=l 


j = m^ + 


'TT n, p, q, rii, m,-, Pi, Qj hItk % W h4)K 

0 < n < p, q > 0, 1 < trii < q^ <^0 < rij < Pi, y i £ [I, ... , /'} 
4l4l=b<'J| (1.6) z, , . . . ,z^% 'iM^Th ^RHf % 1%^ ^ 1 1 

^ I ^11^1% H-WT(1.3) ^ ^ ^ ^ ^ 

[17, p. 251 (c.l)] Wr ^ ^ I ^ (1.7) ^ ^ 


(1.4) 


(1.5) 


( 1 . 6 ) 


(1.7) 
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1:^0 T^O tJto eJlc||<:Clc| 


arg Zi 


< i nO,-, V; e{l,...,r} 


(1.8) 


Z; = 0 (i = 1, .. ,r) ^ ^ '3rqcnfer nrci?r ’TRt ^ ^ i '3 Ti% 

^ [12, p. 131(19)]: 


H 




^ , max I 


Zl 


,« = (), min 


1-^0 


->0 


(1.9) 


( 1 . 10 ) 


= 1, . . . r) 

' = min { Re j/ 5f } . ; = 1, . . . , hi,. 

< 

= max I Re ^ cj') - 1 | , i = 1, • • . . 

w?if (1.6), (1.7) (1.8) wr I 

^ ^ ^ ^ wrr #TT ii-wr % 'Sif^r^R^ 

qt MSRTf M ^ W nlcR^ ^ 1 

ft f^TR si^riOq H-wq ^ f^TWRR '3ictch^4 : 


fX J-P y X 

s f />+ 3, <y + 3 :/;p ;/V<fr 

m - {) 


ZjXPl^ 




I + X - m\ Oi , . . . , a, j, - H1\) ; pj , . . . , p,. 

1 + X-, aj , . . . , a,. Y r - A- + p - m\) ; pi , . . ,. , P,- ^ 



^ 'STcra;^ 


5 


^- * + P - Ti - mi) ; Pi , . . . , p^^, ; a] , . . . , aW ^ : 
j^- A: - a - T] -mi); Pi,...,p^j, (^bj; pj , . . . , pj*"^ j : 





mm 


iji), p,-, a,} > 0, (i = 1,. ..,/-); I arg^^xV^ j| < n- 
Re® + X Pi^i > - 1 . 

i=l 

^ , . . . , I ^ (1.10) ^ ^ ^ f I 


( 2 . 1 ) 


, a, p, T) , a', P', n' 
^0,x ^ Q,y 


X nj^ZixPiy^i j + ^', 


V P 11 ^ 
^ *^r V r 









Zi X Pi >' 

\^- 

^i5-^i 


^ 0, /z + 6 : m^ 


. ; in. TI 

X 





p + 6, (? + 6 

:p,.9,: 









J^X Pr_V 


^rh-'^r 


1+A.— 

/; Oi, 


l + X - 

■ m ; 

Dl , . . . 


1 + ^ c 

Ji,... 

, G^. j, ^1 + *, 'Op 
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T:^0 T^O tjto ^51c|Kf|cf 


J'- k' - mv'; k' - >nv' + P' - ti' ; 

k ' - mv' + p' a, , . . . , V - a' - Ti' ; V ]- 

Jt - /v; Pi,. ^ P - ^ ’ Pl,...>Pr)’ 

f - A: - /V + P ; Pi , • • • , Pr j- ~ ^ ’ P' ’ ■ ■ ■ ’ •’'■)’ 



( 2 . 2 ) 


^ ^ ' 3 (f^ 5 rf!l^ 


min n, t) , p/, oi 


i\ Xi, | > 0, (i = ■'I , ...,'■); 


max { I arg ) 1 | ) H ^ ^ 

Rc (k) + i p,- ^,- > - 1 ; Re ') + S K- ; 

;=i 

, . . . t ^ (I.IO) ^ ^ 1 1 

(2.1) ^ ^ 'TSf H-’q^ ^ W| ^-^r#5T 

SRT fcfFTrf^lcT X ^ WTcff ^ #( ^ ^ 


(a: + 


1 _ f’X 


s 

n = 0 


f^l 



n 

J 

m 1 



' 


V J 

V 




< 1 , 




(2.3) 


r a. p. n 

^ 0 , .V 


vX 


_ ni + 3.)r(i + X, - p + n) 

“ r(l + X - P) r(l + A, + a + ri) 


; Rc (A) + I - P > 0, 


(2.4) 
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m 3?#rT ^ qr #[ 3?^ Tf MT '^lAf^H-sn^JT ^ H-WT ^ ^ 

^ ctT%^ ^ (2.1) STTFr ^ 1 1 

f^rar?!^ 3T^(rlu1 ^ (2.4) Cf5t w ^sJt % fM, (1.1) ^Jix) = x\ 

t = xy 7^ %, 2 Fi^ ^ m ^ fel^ t, M ^HT ^ qlM'-T ^ I 

^ ^ ^C(il4 1 1 3?^ ^ W1 % ^, W ^l^RT 2^1 [■> ] ^ 

5r#T cR^ qr (2.4) hth ^ 1 1 

(2.2) qqqfir :- ^ (2.2) OTq% ^ ^ I qf^ f^ra[i?w aicfcB^ 

^ (2.1) qq qqtq ^ WR ^jIRT, q?^ y % ^ ^ i qq 

"SR X '2^R y 'tcia’^i rR f l 


3 . 

q#F '3Tqq5#Jr ^ (2.1), (2.2) < 3 ^ anqcbcIl'Sff ^MT 1 1 ^q ^ ^ 

<51^ qRi^ #T qq qR^ qi Rq ^sqgff) qqW qR^ti >3fT^q4'44qi m 

^ -31^ qqqlTft qBiq^ (qr ^ qj^Rf ^ ^) ^ E,F, G, Rqi qi ^ qi q| qff 

% q^rff ^r q^q qqqf q^ m ftqr rt qqRiT 1 1 ^ % qiqiqif qq ^ 
fq qqqr qR^ qq f?fi qiq R%fRnT qw t, <s^ ^ qm rt qqi^ f I ^ qfq « 
=p = i} = o^^'^^ ?T[ftiq qpftq q^fffcT-// qi^ ^ r qqcRi % H-qi^ 

^ ^ RM 1 1 qqq^ % H--^ q?r ^ wf q^ ^ qMq qR^ % ^ % M qqit 
qqr [i, p. 145 - 159] q?r ^ ^ ^qq^rr I i ^ wm 15^ (2.1), (2.2) % ai^n 
q^qq) qi^ 'SiqqRiqi ^ 5 nq RT qqi^ f 1 

(i) (2.1) ^ O; i 0, V / e {1. . . . , r)^ qq TO #31 1 : 


T a, p, T) 
^ 0 , .V 


{x^-(x'' + 





X H 


0 , H + 2 : W|, H, ; . . . ;»i,, n^ 

p + 2,q + 2:p^,qy,.. .\p^,q^ 


iX'-l 


XXPr 


-k - tnv; Pi,... ,p^j, 

- k - mv + p; Pi, ... ,p,. 
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t^o t^O ’tfto ■sjlcll^cl 


k - mv + 


P - Ti ; Pi , . . . , p,. Y f «,■ ; “j ’ ■ • • ’ j • 


I'- ^ _ mv - a - Ti ; p, , . . . , p,. [by, Pj > • • ■ > Pj'^ ] ^ • 




(3.1) 


(ii) (2.2) a,., V. i 0, V / e {1, ... , r) ^ ^ ^ [3. p. 

32 (9)1 ^ 5I#rr 9T RTH f)dT I : 


.a, |5,ii rtt'.p'.n' j,jt 

0 ,x 0 ,)- 


'fx-^ + 0^f3'"' + 0 




l,m^-Q 


(X) 




v'% 


X H 


0, H + 4 : »>,,«[ ;... ;in^, 
p + 4,q + 4:p^,q^;...;p^,g^ 


ZjX'Piy^ 


S^xPry^ 


''/by 


k' - mv'-, X^,..., [^- k' - mv' + p' - p' ; , . . . . \. j, 

k' — mv' + p^ ; X,| , . . . , A.J. ^ ^ ~ ~ ot — il > ^i > . . . > ^,. 

k- Iv; pi,...,pr^, 1^- fc - /-u + p - p; Pi,....Pr^, 
j'- A: - /-o + p; p, ,...,p;.j, 1: - /xi - a - Ti; pi,...,p,.^. 



9 


X 


(flj; a}.. 




(3.2) 

(‘■pfj- 






(iii) (3.1) ^ ^ 0 Til (-srsifg; m = O) It ^ ^ ^ wm It 

I #T ^ irrar ItHT I : 


/g’^’^j/'// 2jXPl, ... 


l-P 


X n^;. ..; m^, n^ - 

p + 2,q + 2:p^,q^-,...-,p^,q^ 


.,xP. 


z,.x P<- 


-* + p - Ti; Pi,...,p;. 
- A: - a - Ti ; pi, ...,p,. 


- k-, p,,....p,^, (^a-. a],....afjj^^ : 

- A: + p; pi,...,p,^, i^bj-, pj,...,pf)j^^ : 


(3.3) 


(iv) (3.2) |^li|A. = 0, r = 0Tll (-STsIg; l^cRT 1 = 0 ^ m = 0) It ^ I 

5iTf^t?f iRt TFnn fn?fTlt I #[ ?l Ptn^f^d ^ mn Irit 1 1 




^ - PyC'-p' X 


p + 4,q + 4:p^,q^■,..■;p,,q, 


Pi v^i 


SjX^iy 
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t^o T^O ito ^clRM 


f- k'\ r- k' + P' - Tl'; 

X 

j'- k' + P': k’ - a' - Tl'; 'k^,...,\.y 

- k \ p, T- A: + p - ti; p,,...,p,^. 



(3.4) 


(v) TJX M yiclf^cr 0l4I$ci 

WT ^ #( Wf ^ST PcT ^ f I 

(1.3) n = p; «; = p,, ... , n, = p;, m, = I, ... , = 1 (/,, ... . "TM 

(Gamma factors) ^ W ’TT t 1 t t/,, 1% ti,, ... , 1 ^ (/, ^ 

(numerators) ^ ^ [3, p. 32 (9)] ^ 9^ #( 31?! ^ 6J = 5;' = ... = 8‘'> = 1 

f O^'fcT //-WT sTfJlttq’ yi41<2id cbl'4-cr-'^ s|§,^^4 

lrll4T'Jcl dTCl^ldl tb^rH ^ '4lctl % HlH ^cll % 1 


^0,p: lp,;...;lp, ^ 

p,i/:p,, 9 ,;...;p,., 9 ^ 




X . 


Uj-, aj, 


bj-, P], 




)2.9, ’■■ 

.■,{^d^\ 8^-) or 


r 


= n r( 

7 = 1 



- d 





^ OTcRB^RT 
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(2.1) SljgiT Tll% (1 - a), (1 - bp, (1 - c.), (1 - dp, z’s % VdH 

'TT fFT^Ts dj, bj, Cj, dj, (- z)’i Tls[% Ti; Rnl^Rad t : 


r a. fl> T) 
■* 0, -v 



q:q^-,. 


'Pr 


^dj-, aj ,..., aj'^ j ^ : 






Cj ; Yi 


Zi xf’l 


Z,.xPr 






^ q + ^■.q^ ;...;q^;0 


( O' 

.(■*•'“' 
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t^o ^51c|iwc( 



^ 1 + k\ p j , . . . 

,p,, \) \ Ti + ^' 

- p + T) ; pj , . . . , p,. , J » 

X 




.), 



\ 

1 

f 1 + - P ; Pi 

,....p,-. 

(' 

-h k -h (X + T|; pj,..., 

P,. 1) J 

flj; aj,.. 

..af. o' 

^hp ■ 

(4 ■ fj ' 

)l.P, ’ 





.,pf .oj 

1.4 ■ 

("J ■ 5J 

)l- 4i ’ 






, . . . , 

I, A 

' ^ . 

5 


(3.6) 



X 

‘l-^v 


’Pr 

•‘Ir 


aj\ aj....,aW 






Z,.xp'- 
(x^ + 


= X 


ni + k) ni +- A: - B + n) 

r(i + fc - p) r(i + it + a + Ti) 


p + 3:p, ;...;;v0 
? + 3 : 9 , ;...;«,;0 




a 


r» 





'3Tc|^f5#jT 
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^1 


X'f’l 


Z^xPr 


(3.7) 


%^r ^ 

(vi) (3.7) = 0 (m = 0), •0 = 0, o, i 0, p,. i 1 (i = 1. ... , /') k, p, H, a % 1«TR 

tR sFT^T? (X-1), (>.-M.), (Q^-r\),(Q,-X-r\)Wi^ m ^ Ml ^ I : 




-1 ^ 


PP'PI’- 

•’Pr 

* 


4 : 4, ; . 






z,.x I 



^ 02 - ?l - T|, >0 - }I, ri 


r(p,)r(02) 4 + 2:9, ;...;«, 


(X; 1,..., 1), (0i: 1,...,1), 
(ti; !,...,!), (Go; 1,...,1), 


[a,-; o^i,. 



Zi X , .. 

1 

(^y> Pj’- 


(‘'i-'u.,,'- 


j 


(3.8) 

(vii) (3.8) ^ ^ a's, P’5 , y’ 5, 8 ’s ^ ^ Wi ^ 0i = 02 RTST ^ 

(a) p = l;/7, = ... = p,.= 1; q = 0; <?, = ... = q= 1; fl, = |J. cj, c}', ... , cf ; d\\ ... , 

% FIR 'R fPT^Ts c,, c)', ... , d- d,, d ,, ... ,d, R 

(b) p = 0; p, = ... = p, = 2; q = 1; (/, = ... = q^ = O', b = X c}, c}’, . . . , 

rf,, d',' ,...,..., % FTR R flR^Ts c, , t% ,..., , d, ,...,£(, R 

(c) p = 2; p, = ... = p^ = 0; </ = 0; q, = ... = 9^= 1; fl, = fl, fl, = p . di‘ . • • • - 

FIR R 5IR^Ts c(, , , . . . , rf, R 

(d) p= l;p, = ... = p^= 1; <?= 1; <7, = ..- = 4^ = 0; a, = p, /?, = /^ ^1, c)‘, ... , c**; 

^ FIR R tFT^Ts c,, ; . . . 7)3^ R 

(e) p= 1;P| = ... = Pr= 1; <7= U (/i = - = '7r = *3; fl, = fl, = ^ 'SfRc },c[', ... , c',’, A 

FIR R 5iR§Ts c,, c, , . . . , R 

(0 p = 0; p, = ... = p, ; q= 1; C}^ = ... = b^ = X '3flT c\, c, , ... , c, ^ FIR R 
sFI^Ts c',, C3 ; . . . c, FI% R 
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Tfto aftcTT^ 


(g) p= i;p, = ...=/>^ = 0;ry = 0;^, = ... = r/,= l;a^ = \l 


<^d\,d 


FIR 


sFT^Ts (/,, c/,, . . . , d,. m 

(h) (d) = (e)^ Cl = XT^ 

(i) (d) ^ #1: «!it ^ Zj = X ^ (e) ^ H Fsf 

Wif F^, F‘;\ Ff F^* 

>+)dHl ^ ^ Hlffi ^cfl t i 



ej-X-iiA-d-ii 
^ 0,x 



Cf > di , 


, dj. , Zi X , 




= X 


n-l 


m. 

m 




1 , . ■ 


c ..; d 


1 ’ *^1 ■ 




J 


0.9) 


Re(X)>0, j ZiX 


< 1 . 


Sj-X-Ti.X-n,!! 

^ 0,x 


X ^ ^ fj , . . . , c ,. ; dy, . ..,d^; X; zy-x,.. ., z,.x 


m 


X F Cj , . . . , c,. , <jZ| , . . . , , |x , Z] X 


,z,x 


(3.10) 


Re (A.) > 0, I ZfX + . . .+ z,.x j ^ 


ii,x-n,Ti ZiX z,.x]} 


X^-‘X®X 


r(ii) 


F«[n, X; dy,...,d,.; z, x , . . . , z,x ] , 


(3.11) 



sllxlOiJ wif % f^T?rT?Icfi '3TcIcf5^ 
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Re(A.)>0, Zjjc +... + ■{ z^x } < 1. 


e2-A,-ri,x-)i,n r (,.) p 

o,x P ^ ‘■i’--- ’^r’ Zi-X',. ..,z,.x I 


Re (k) > 0, 


JlX +.. .+ 


< 1. 


= A- X ^ X q ,...,c,; ^l; qA,....z^A], 

Re (X) > 0, I I j, A I + . . . + I z^A I [ < 1. 


e2-A-Tl,A-)X,Tl f ,_, ,s r 

^ 0 ... P' ^q.... ,c,; ;^; 2 iA,...,z,A 


= A^*^ " ' X 


mi, 

m ' 

Re (X) > 0, 


^0-) 


6 1 , . . . , C,. , p. , Zj X , . . . , 4,. A 


Z| A' + . . . + 


< 1. 


.A^-'xg^ 

r(ii) 


Re (A.) > 0, • 



■ ,dr, 

ZiX I + . . . 4- 

qA 


< 1 . 


y 00 - A - ri, X - j-i, 11 ^ , , . 

Ik \x^-^ n 1 - z,A 


0..V 


/= 1 


(3.12) 


(3.13) 


(3.14) 


(3.15) 
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r^o xfto 


X ^ X 


r(^) '■ 2ix,...,2,x], 

Re (A,) > 0, I I Zj X I + . . . + I ZfX 1 1 

J^ 1_1 c,-.X-. z,x z,jr]) 

..»->>= Pi 

Re (k) > 0, 


ix 
) . 


1 ZjX j 

-C.. 

f 

ZiX 

+ . 

. . . + 2,.X 

l<> 


(3.16) 


(3.17) 


JRf5R #( ^ M ^ lERfk f 1 

WT f(x) cfTT ix cfr k^r-sT ^ (^ - ji cfT k%-5tci?ffe) % ftxFr 
\3Tclcfi^ ktWT W [2, p, 49] CRT ^ qft’TrfkT ^ 

I : 


aD'^.fix) 


X 

ifY^ J (X - y)-*"-' /(v)rfy, Re()i) < 0 

^ aDx~'‘ fix), 0 < Re(|x) < m, m e Nq 


(3.18) 


A^o = iV (/ { 0 } , (iV = { 1< 2, . . . } ). 


^ ci5]- ^ a = 0 k miK t I ; 


(1.1) p = -a, a = -n17ikFr ^ f f% 

X 

fQ_^^’''fix) = Y^!(x-t)-‘^-^fit)dt = D^;;f(x), (3.9) 

<mt (3.19) S!TR ^ |CT (2.1), (2.2) ^ ^ % 

mn ^ wr 1 1 



wif % 3iT=twFf 
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?# cRf ^£1(3.1) t (3.8) % tsicTT ?!?( 5©T JlMsjf % m 

1 ^ 5 ^ ^ 1 1 


|>d5idl-5in5FT 

^o 30 1%R cIcfM 3f^ ^ 3% -arq^ 'Htmt ^rai cr^t I 

^3^ ^frsT qR'iil'JlHI Code No. 20/95 ^ M ^ fM3 WTWT 5RR c!?t 1 1 
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l^f^yra’T, 4^1^3115 

[JTIH-'SIcl^ag, 1998] 

WWT 

^ftWSR '■pr lcl5lH '^fFTPr % Ml4lPi'h 51^ ^ tilled MQt'dfl RiRtd 
^ ^ Mij^Odcb wHs (^. IT. w.) ^ ^ 400 cr«rr 7oo 

feo 7iTo 51% |c%q<; % n#T 'iraRi ^37i%t ^ I 'ivEra' ^lol' 

^rrfl^ ^ M t ^ ^ I 'Sram % icf?^ w 

W W T^ gill^ t ^ W ’T^ ''55nfe ^ 'Sato 

w % ^ ’irtt’ sn^'srf ^ g^u^r ^ ^ I'Strl 

WfFT W ^ ^ m ’T^ ^ 3rf^ W % m 

^ ^ sn^-ait ^ %5Pm w wtrt ^ ^ 

'3l1%^ W I 


Abstract 

Uptake of heavy metals by spinach grown on a domestic 
sewage irrigated soil. By S. G. Misra, Devi Dayal Pandey and Dinesh 
Mani, Sheila Dhar Institute of Soil Science, Allahabad 211002 

Field experiments were conducted at experimental farm of Sheila 
Dhar Institute of Soil Science which is being irrigated with domestic 
sewage for tlie last 20 years. Two different doses of Mussorie rock 
phosphate viz-400 and 700 kg/ha were applied and spinach was grown 
as a test crop. It was observed that in sewage irrigated plots tlie uptake 
of heavy metals was reduced witli tlie increased dose of Mussorie rock 
phosphate in comparison to control. In tap water irrigated plots tlie 
uptake of some heavy metals v/z.-Pb, Cd, remained the same while 
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tlie uptake of Zn, Cu and Cr was increased in sewage urigaled soil in 
comparison to tap water irrigated soil. 

% 'STrsiR ^ FIWT 800-1000 

I, tefir 10 w\ ^ PRik tim 1 1 ^ ^rrflci ^ 

ciw % M ^ WRtRT, cT«TT ^ clW t^cf •mfl' £11^ 

^ ^ f i sn^'Sit ^ ^ ^ w§;?iT ^ pi^ % <313^1 'srf^ 

£Fr ^ 1 1 ^ picfPR mm % wticir f^fer 3^ ^ Stir'S!! c^r tm ^ mn 1 1 
3^ ^ STT^ofr £BT 'Slflr^fRrcT ^ aRfU#!^ £Bl'^|£Jg ^ m ^ 1 1 cOfl^ 

mm ^ feri^ wi: ^ q^sf ^ 1 ?^ 1 1 'm^°^ rt^rt 

3£R^ t, ^FTfclK SI'^qriiRd grfl^ iRi^ ^ iR ^ 

HiMcfROR PR: PlfcTf^ ' 3 RR q? ifTcficIT 1 ^’ I Sfl^ ?R^ % 1 %^ ^ 

f^qicr 1 1 qpT#icFi qqrsif % qr^ sn^'sit m ^ q 

wr ^ qM ^qrar 1'^) i qsqsf ct if qq^Rliy^ch 13 ^^ flfiwr 

1 1 cf,i4p|ch qqrsf m wqrTfq^ffi (q^ w qqqte) qqiq^ ^ qi^ 
ci^ m 3^115^1 tffsif ^ qqr ^ I qqff% qq^f^qp qqr^f qrtt q# % qrsT ^ftPRn 

qqrar 1 

■siqs PR^q 'araRRT ^ qqqqkq ^qp ps^qqp (qpg;^ tRR qiR%i qo -qo qqo) % qyq 
qitt qi^'Sit qnt aqqsflfpqT qsq qiqqp qq qq% qqrq q?r qTt qpiRft q^t I 

jRftqim 

Hrofl trq qft 5 iur ^ 

pR^q- ^frqqpqf I3 ^ PTtfiq ^‘ftwrsR qqrf q^ qqi I qpi^ qi q^ qillq" 
qqipqqr q^ ^f^sir qqqRsr 1 1 qrqs qqpqqr ^ qiqqq ^ q?i^ t f^rqit ^ 1 1 ?q pratq 

^ qpqqr % qpq ^ qraqp q^ qqiqi qqr 1 pqfrq % qjqTfq 18 q^Wte % ^iqqpqr ^ 
qiffeqp ^ 1 x 1 #“% 18 w qq# q% 1 gsnqqp % qq ^ q^^ qqp qpR%q q 5 t 
# qrq# (400 f%o Mo tTci 700 1 %o qro q# |q#R) qiflq- qqrqrqr % 1 #%q ws 
^ qsTT q# qrqr qrqpq m % f#liqr w ^ PT#q %t q# l qg^ qqp qpR%q ^ qq qqYiq 
fefqiis qY qiqr 19.4 prfY^iq # 1 

3^1 % ##qp qqr qqiqPfqp 30T qR#-i Y q% f I i^qqp qpqqr % qpq Y- qi?iqp 
q^t jq# 20 f%o qTo/|q#R 41 qq< ^ qY q# I qq# q 5 t firq# qiflq q?M?f qq qrqpq 
qq ^ qqq-qqq qq qY 1 qpqq % qPM Y pr 10 1 #q i " fq 1 q 5 t q^ I ## q^ qqqR 
PTOT, qqq qq# % 10 fqq qiq qqr qiq Y 1.*! f|q % qRiqq # 1 %qT qqr l Pl#qp 
W: % 5 #qf qpl qqq f%qT qqr f%qq 5 )' q# qw, qfqK-^#q# qpi Yot mIcR qqq 



cTiUcT ^ ^ SRT ■’Tift ^ 
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f^jJT ■WT I % 45 WK ^ 4i<i|^ ^ ^ 'nf I ^ ^ '^f^cl 4<sil^l 
w cTSTT 5^ %FrR {^jTf^rflcr qt 'Ji$<f^cr) w w l iR^ih ^iTFft-2 ^ 'Srfer 
ll 

qitt sn^'Sit % fe#sftir 1^ T]^ ^ qcf^^2qFTM|^rq^ 

^ qffe f^m ^ mm t^iR ‘qeiRicfi 2<’ 

qr^'aft ^ Rr^^isnjr w l ^ ^ ^ ^o qo Rp2#4 

qo qo q^io (a. a. s.) ^ wfrtt qitlr sn^ait ^ Rptt w I 

qRTqpT w^fr-s ^ aiRBcT f l 

1 


^ TRirai^ ^ 


yr 

^ qT3fT 

tftoq^o 

7.8 

SFTFk fcT^FR 5FR1T (#o^o#) 

19.5 C mol (pVg"’ 

Ri^q Tliel^ctl (E. C.) 

2199 dS""' ‘ (at25°C) 


1.59% 

qil^Rq 

0.069% qqiPST 0.28%. 

qiRTOto 

0.1% 

il^f^FEr (CaCOs) 

5.4% 

( Zn ) 

10.4 ito^oqilo 

qqqq ( Cu ) 

10.5 ^oqtoqqo 

^sRi 4H (Cr) 

0.75 ito^oqqo 

fblfHil4 

1.55 ito ito qqo 

^ (Pb) 

1.07 itoitoqiTo 



^ ^ wicR sirr ’qit m^’aft ^bt 
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Wr>ft 3 

^ ^ snfait ^ w 
TT^ #B cr«JT ’crrft ’t^ tro ^bt i%?etw) 



4 

^ ^nt sirgait ci5t w (it© it© i^qo ^) 
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4 ^ ^ift ^ ’Rrar % FTS’I f% HO ITo ^TTO cjit HM % HT«T 

sn^'Sfi' cBT ^ |'3 Tt I ^ h? I ’pr ^ wqrfTH % srt 

^ cFT anf I ITO 'W^F)2: tp hist ^ ^r ’ft Hit' ^ 3Ws£J HT5fT ^ 

snrft I w##n3. fw y^u'$yi ’ft ^ft fiHT li 

ara^cr ftnsBft terar I i% yrflcr HeR?T ’ 3 ^ ft' yfft wyfRH ^ 
cRi yftrrr ftByr ^ eft ftrsft ^[rr ’rift yr^'Sft m yyr fftRir ^ hw 1 1 

^ TeFRT ft 'qTRftiz yft hirt ^ft I 'STspm ft ft nnft 

fft'OTH ’ftft yi^ y^fft ?y ^ -sTfliM hh HHxft f 1 


1 . fftyr, RH. #cnReiy, ftt. ftt., erm tftft^T nf^, : fftiTR ftftyy ^igftsTFr yfftraTr i988, 

31 (4), 185-189 

2. ftt., fftleftf, ^5?^. 3TTf. y«JT ftt. Soil Sci., 1976 27, 16-31. 

3. '3TR. ftl., ftft, 5^., 3TR. W ft^ftfcRT, <m. Plant ami Soil. 1979,52, 
pp. 393-402. 
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Wo "fto fe, 'fto %o 

iI<IT 

wrrl^ranFT, #fri (f^) 

28, 1998] 

^TRTST 

^ 'TT 'ST’fe i^cq^elN^' % OTK? fScTT fTRl ob<^ 

% 3^^^ ss-8 % 3rs!m 

w I ^ w w f% gijRqj ss-8 ^ ^rferar ciw vsrf^r^jcpr 
#dt I ^ 25%^lil^r % W5T '3F!l %!%!■ ^ 5.4 ^ 15 

24 ° %o ^ tri f^Piid ^ 'ffrar % r 


Abstract 

Optimization of parameters for submerged fermentative 
production of Ergot alkaloids. By S. P. Singh, P. K. Chaurasia and 
Shanti Kumari Pandey, Department of Chemistry, Magadli University, 
Bodh-Gaya, (Bihar). 

Studies were conducted on submerged culture of Claviceps 
purpurea SS-8 to determine tlie parameters e.g., hydrogen ion 
concentration, temperature, and incubation period on ergot alkaloids 
production of high levels. It has been found that activity of Claviceps 
purpurea SS-8 is maximum when 25% suCTOse solution along with 
other nutritional ingredients of the fungus Claviceps purpurea SS-8 is 
allowed to ferment for 12 days at 24^C by maintaining the pH value 
of tlie medium at 5.4 
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t^o 'tfto , 41ro crqr 'qF%q 


^ 'Spfe ^ f^q%cf niq# % 

^ ^ GTiapH felT f I '3|cBf%T ^ '31+2 ^ ^ SfiT 3r^WT 

feqj 5ScFT qW 23” %o % \ ^ cR5 3{ql’'' iRf fqfe^T qm qn'''' 
q^f^>93' ^ fiscPT ffe % it. q:?! .6.6 3jf^ ftPFT 1 1 #3t' '"' i q? ^qrficf 

fqqn I % 14 fett cji fT^?FT '3iqfq 4#iqiRT j^gRqr qtt qilriq ^rfe^cn % ft^pj 

315^ ^ 1 1 

^ 3Tsqqif q?r 3Tf.2m fiq'i3%?r 3Ti3-^#wqs 3 chi4-i it qq, 

qw qsTT 3 ^qfsT cri qiqjq ?rrar qqi qtt ^ tt fiRIT W I 

#r q«iT ^ 3 thrr % civriqttRT ^ q'i^F SS- S chft 

i wm w I ^ w^<lfdqr tt fER#[cr fiRn w ^ ifitW sr^'Riffsqq ii'amiMium 
typhoideum) T^M tt TOT li^n ^TO TO I 

tjffq cRt TOTicR-SlcRT iTO[ T^. i TM W 3ltT 180 qTO srfcT TTOTS cfi CR ^ ^ 
(rotiu-y .shaker) i" 24” to cTTO TO ’iTOif t TOnTO W 1 iTO RTOT t TO'^tllTOTOT 
TO TOTT tror TOT t^t-TOSTOT -NL-406 ^ qfttf t TTOT R'iq ^ TOTO 

W'"' I NK-406 tqsf TO®FT t PlH4F3, TO3T t (srft ttTO 3TT^ TO3 t) TpHlTT (.60 TOT); 
T3i^fi=b 3fTO (.6.4 TTFT), ife ftsiTi (.3 TIFf) Mo,S().,.71U() (0.3 TO.), l'cS()4.71i:() (0.01 
TO.), ZiuS {)4 7 II 2 O (0.(K)44 TO.o I it- T^q ^ 6.4 TO TOFt % qqiq Nll,,()ll 

SMI TOTO I TOt % ttq qi 4$<rl t 6evH tqf-lf (.Shake {’ulimvl t 

qf^ fiTTO TOTT I lini 100 Ittto TOKrT TO I 6-7 it? TOq 2 frotto 'JTFT t ^ t^fe TO 
TOTOtT qitr TOTOpff qtt 5TOfts TOt % f^TOT TOTT I 

»naW^’l : fiTOTOT TOm t tF#Tfeq TOTO t (TOo/tto) : 

(260TOO), ttl^ 3TTOT (16 TOo), ite fiTOTi (O.lTOo). KlKl’Oj (0.6 TOo). 
MgS 04 THoO (0.5TOO) KCl (0.12TOo), I'eSOj. 71 UO (0.007 TOo). /.nS() 4 . 711,0 (0.(X)6 TOo) 

NH 4 OH fet^TTOT SRT itot^ eftt 6.4 TO TOTO TOTT I 3TTgcT TO?! TOTOTOT 3nqcR lO(X) 
fttto TOTTTO TOTT 1 TltlTO TOftTO t 3Tic!-TT#TTOI^ ^5 tlTO^TO f^T'TOik TOTOTOT ^ ITOT 1 (K) 
fitto I3TOTTOr TOSTOT T!^ f^TOT TOTT I f!T TO? 54 ^TTOfTTOTOtM qt qtt t TOTO 
TOTir 15 tfe TOq TO 3TRtqtq t 25 - 30 tlTO! TOTT fi'tfid' f^TTO TOTT 3flR fiTT TOlt % 
TOT TOTT tST TOTT I 3TO TOTTO! tM TOt #! M t (18 TO^TO t) WTO f^TO 
TOTT 1 TTTOT #1 M qt J^Ts 6 TOTtt t qTO f^TO TOTT ^Flt t 31^ t ik #! ktq 
t ?TOTTT T3TOfk qTTOTs it- TOT TO«TT 3TqkT qTT TOTOT ^ % kR kTTO 



■3FTci:->-!,c^';ll'4sl ^ PFifer --JCHl'A-l ... 
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w I '37^ !T^ ^ q#[MPT s,s-8 % 7 qri^ mi %. 2 IMo n 

^'liSxrii m\ I 180^ !I% Pro ciT^ ^ P TM W1 

: Mm -araw^Tr p PTf% qq twfr Pr&'sm ferr 

W I 

qf^wm'^ren'fl'^^T 

TTR^q I n fqm 'fr-tr^i, sTcimf qq qtPrPpT jTjfw ss-8 sirr mz- 

7k'?txiif^ ^ Ppiracf fejgqk oTqrqq qr ^ q'qpr q??TT I M w 1 1 

1 

cTiq TTqr |qq^$FT sMi qq mo jTjnqiT s.s-8 srt 
■ 3pfe-q7%^Tqi- % f'lwa' P-B'jqlq 3?TTcrq qr 



^OXT^ 

mq °c 



'H '/f 

qrq/ioo^o 

■3Tqitr(fCT) 

\\i\r\ 2'-|rrj[^4 

f^nn/rfFo 


1 

1 


1 

2 

-» 

1 

25 

4.5 

20 

6 

788 

6{K) 

400 

■1 

25 

5.0 


'8 

800 

715 

530 

25 

5.2 

* 

24 

10 

825 

000"' 

802 

25 

5.4^ 

26 

12* 

9.10"' 

860 

925^' 

25 

i 

5.6 

28 

14 

614 

6(X) 

898 

2S 

j 

i 

5.8 

1 

30 

16 

586 

545 

W18 ' 


q^ FTP #T mM qq mm | 

* 5WT qrq^ -Mz qp qq^ 

§ qzflPtq7 fcra?F ± 0.5 % 1.5% 


WJfr % W I PK 5.4 qi q#rfq%RT qp MMm qqrfeR tMj 

% I qpqflq’ qp 2 PT qpfe ij.c^cii4sl' qq ^sqqqq qT^q? qfl' faq i qurR ^ qi 
vjqnqq wfictr qqfr sioi qf i 



28 >7^0 tfto f%, tfto 

f?ft cRf 24°^o tTf cf^fli^ SS-8 ^i5l' ^fsb^cIT I ^FT cfTT ^ 

(20-22°^o) ;smi (26° %30° %o) qR ^ eFfe-tT^5?IFT5f 

SFT Wl 

^ W I ^^M=5T 3^3^^ SS-8 SRT GRfe-^^R^TFTSf ^ 
12 ^t5t fqcpjt^H 3(cfflr «!it I i4 ^t^tt i6 

'3?clf^ % WK -S^fe c(5t ^ ^ ^ ^ I 
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mm 

^5T ^ ^ ^ ^ |tT ^-cl5l|p|ch) % ^51 

I % t ^ ^3#^ % ficbivim f^wn ?rsiT ?Fif # ^ 

2f5l ^3=f<ct^ ^?J1 cjtiftbHlfe % 

<sm^^ I ^ t 
<3^ w ^rf#r # 'm qt^iw fMtmt 


Abstract 

A challenge before the Soil Scientists. By S. G. Misra, 
Ex-Director, Sheila Dhai* Institute of Soil Sciences, Allaliabad 
University, Allahabad. 

In view of tlie increasing pressure on land to feed tlie teeming 
population of our country it is urgently needed that soil scientists 
shoulder tlie responsibility of dispelling doubts regarding the 
sustainability of soil fertility. Tliey should also come forward to guide 
the fanners regarding right use of fertilisers and vermi-compost. They 
should also try to work in coalition witli Physical chemists and 
microbiologists to evolve suitable and pennanent tests of available 
plant nutiients. 
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%I?r f^«[, cTSTT 


qf^xrnptr ^ {^l%ERr 
^ m ^R«ihT jft wm I : 

Tin^ 2 



^ETf^ % 15 EfTcC 

^EIT^ % 45 ^ 

qlM Ef5t 

^SMT 

vSEfT^ 
(^.^. ^') 

R^Ffr cf?t 

(^. iff. Tf) 

RIWT (RPft) 

5 

8 

8 

17 

RrFERT (ReRRT) 

6 

11 

9 

20 

^ tfcF^'tFR^E 400 

8 

14 

11 

23 

^55^^ t{^ 'cbR^FE 700 

10 

17 

12 

28 


7 

10 

9 

20 

^ JOO 

T^o/|cl^4-qM 

8 

13 

10 
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2 % ^ f^FT ^lil ^ ■Hd'Jlet '3|%^ cfSIT FoTTo^o % %, 

^sit cf^ cM ^rfM ci5t ^iMT ’TFft-t-qi^ tfcF wJki: otetr t 

1 1 cfinnjy ^ c(,i4Rcb I f^FT% WWRH ^ ^'T^F^cfT 

RT ’STjfeT jRiTcr iTfcrr I, eteit fft wsm ^ ret tfitf^r^jrr 

WT ll 

^ETR^ 3 % 1?T5 I WFT ^ ^ ETK^-sfr El?lr ^^rfMr RFf)' ^ Tiir w Ef5t 
I, grsrr tra 'ws^ ^ ^ ei^t% qr sBtRRpr, cFfqr i:^- #?rr ci^ ^pn 
EFT ^ ^?iRft 1 1 '3T2f I'STT RF fqr ^ cF E1’^{|"^T EfFT ^ 1 1 cFTR 

tfe ^ ^ ^ ^acFTT % # ^ SITg'Sft % '^TTST «TfeT ®Fr[% ^ 

cFRTT I ^RT^ 'S^RpSRfT SRrrf^ # yTIcR 1 1 






^ ^ WRF SRj sng'sit ^ 
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iHToft 3 

^ ^ «rF& sn^eit ^ 3^jr#cr w 

(tt^rw tr^ ’Tgjft tre ^w^se w 'Tpfr qcf tf^ wfie % ^ 



?in^ 4 

'qlM ^ ^nfl’ En^-at ^ w (ito ^o xtito ^) 
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fiR ^TTot^r cf«TT 1^5T ^#1 


OT[aft 4 ^ W % FTS I ’TO TIO tf^o Cf^ sf^ ^ TTT?T 

STl^aft cBT ■v5<^{r$"'Jf cFR- |>3TT I ?TT% ?T? 1 1% ’pi ^ ^ 5RT 

^ cFPT ^ I TrqT % TTfST ^ STT^'Sit ^ ’Tf5|T ^ c^ft 

m€l I ’fr ^FT ^ ll 

^3TF:^ ?TF f^’SF^ f^TcEefcfT I TUftcT ’FFfF i^rf^RT ^ ^ ^ScJtc?^ 

cfJF ;i#T ^ cTt Itsif SRR ^ ^ 4ci,ilFI' ^ feTT ^ 1 1 

^ 5[^ ’FFFT ^ 'FT^BS ^ ^ I fH%q: ^SfcPTF ^ 45lAi£ =1^ 

f^€l4H ^ EIT^ fIciM ^ Tra^fr f i 


1. f^err, iT?{. uft. ^^[cum, 4t., f^?T : f^ i988, 

31 (4), 185-189 

2. #., f^5Faf, 5^. mi. ?r«Tr 15^, SoH Sd.. 1976 27, 16-31. 

3. f^cBto5, GTR. #., 5^.. '31R. W %’TftcRT, mi. Plant and Soil. 1979,52, 

pp. 393402. 
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rsiMT 

^ ^ "Sniz % Z?T1ZZ MW^jt 5llfl '^5<^ 

% ss-8 % Rfffard' % wsi zram to 

'’FIT I '^Tf 9 ni ’FIT ^ SS-8 ^ ttfsb<4dl cFT <3rTl^chd*l 

^ I WW 25% % WST ^ tofrJT tor ^ 5.4 'CR' 15 

M ?raT 24° to ttfitr tt to ^sirar I f 


Abstract 

Optimization of parameters for submerged fermentative 
production of Ergot alkaloids. By S.?. Singh, P. K. Cliaurasia and 
Shanti Kuinari Pandey, Department of Chemistry, Magadli University, 
Bodh-Gaya, (Bihar). 

Studies were conducted on submerged culture of Claviceps 
purpurea SS-8 to determine tiie parameters e,g., hydrogen ion 
concentration, temperature, and incubation period on ergot alkaloids 
production of high levels. It has been found that activity of Claviceps 
purpurea SS-8 is maximum when 25% suaose solution along with 
other nutritional ingredients of tlie fungus Claviceps purpurea SS-8 is 
allowed to ferment for 12 days at 24^C by maintaining the pH value 
of die medium at 5.4 
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^ cfjFfqideft ^1 ' '’I ^ ^ fWTfer fwr ^ fm. % ^Kcpfr^fr^^ 

% ^ ^ 'STf-zPR fell 1 1 '3]4)f'%r ^v4iR'^’ ^ ^pfe i.','^c'i W5i' ^ '^jT 

cR^ #IcT fiWT 5WT cTR 23'’ ^o 1 1 Rft ^ 3T^'''^' f^Tf^^T 
cjtf^ 5^ cBt ^ ^ ^ tft. q^ 5.6 #RT 1 1 3^"“'^^ 

I fe 14 ferf Q^t ^-f^Fgir^FT 'rf-T cj^fRkr ^<^^-41 irfeRn % firc; 

qlcfl 1 1 

^ aiwFff ^33^ gq 5R^ '3TS2FH fRr4%cr ar4s-'c[#K3Pi5 'R "fr q^r, 

^ ^qr 'STcffIr qn 5 rrar 3R^ q?!' ^ if feqr w 1 

SmI^IicH'* 

^ cI«lT 3 R#T : RT ' 3 Tf^FH % !PT{fen ^TT ’T'f?; SS - S qRI 

^ ^TFF W I 5^ iq^ritfen if ^IFTpTcr fq^TT W ^ ^rfqilRT U’cnniscium 

typUokkwn)'^^^ ^ FTH F^T ml 

^ qif mr^-SFRT ^ if 3M W #3 ISO mF 3TfiT m2 qif R if ^ 
(rouu-y shaker)^ 24'’ifo mF FI ff RTim Fm I ^ IWS if wfrfWT 

mr 5© m -NI--406 Fi qfiTSTf ff mr q'ifq mf mr 

w"” INK-406 mm ^ Pimmi; ^ (?% ?ifR 'STrg^ m?T ff) ipmu (Somi; 
uRii'Prcb 2rmr ( 5.4 m), ^ (3 mm) Mi!S().,.7iNO u).3 m.), i''cS()4.7i 1 : 0 1 0.01 

m.), '/■ikS ()4 71 I 2 O (().(X)44 m.o I ^ mt 5.4 mi rnmln nii.,()ii 

mrr Wl ^mi mi^ if) ^ ^ ^ (Shake ('iilmrc) if 

crf% fitmr w I 100 fMo mrm mi 5-7 fern mm 2 Mfo 'mm n ^ ffe mi 
rnmitm m#i mrsmfi ^ imigiifs mmf ^ ^iTm w 1 

mrszim if f^rmfeifemr qzm if (mo/effo) : 

(2501ITO), fiiftm mmi (is mo). 4te: I%mi4 (O.imo). kinpo^ ( 0.5 mo). 
MgS 04 THoO (0.5 mo) KCI (0. 12 mo), lajS() 4 . IINO (0.007 mo). /,nS( 71 1 ,() (0.(H)6 mo) 

NH4OH fiimtmr 5RT ’^foqg- mf 5.4 qr mm mm 1 mmBi rnimim uxx) 

fiieffo mnm mm 1 mifm mmfm ir in Plm%m lifiamflm rnmimr % ux) 

1^0 qimimm mremr irjm mm 1 ?m ^ 54 ^tmmmRmfM mf qff mi? ir mm 
rni^ 15 ^ mm rni ^ 25 - 30 ftmm mm fitmi mm ^ ftmi mmi % 

mm mm ^ fifim mml mm mrnim mf^ #i M ^ (is m%m ii) rnim 
mm I mmr #t M mf 5ms 6 mmirmf" ^ me mm i^im^ % mfifm ^ #r #t mf^ 
^ #i mmmfm rnm^is if- mm, mim mm mmf^ mr mmm ^ 
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W I 3T^ qf^ cf^ ^F^Rill ,SS-<S ^ 7 R? %, 2 MTo ^ 

W I 180^ qfq- Pt^ gi# ^ fjPvRT F 7M W ! 


f^riM : M''ira' GraFTrafr P P#f 3Ffe-q:s%FFTgf ^ iwP Pt^^^rr Prtt 

W I 


qf ^ cT 2 ITf^%SHT 


FTFP 1 P fPpT5[ Pt-^Fi, ?qjpjp5F '3FPRff RT cJ^PPFF 5RT 3Ffe- 

ITTpxTf^ ^ PtWcT PfTRpW cRRq ^ ^ R'FR TW I W 1 1 


FIFft 1 

Pt -^, ?rrq arafP cr fto jfjPrit ss-h srt 

• JFfe - TT^-rag §F Pfmct P 4 )' j 4 'iii 3 RPR qT q'qR 



Pto^F 



. r. . _ _ 48 ”'.• c'.. • . 

^PiF '.; 
qpT/iooPto 

^qqpgP^R 

■3rqfF(fpq) 


n . . rv. 

cT 2?4^4 

Hi 4 l/dlo 


1 

1 


1 

2 

■> 

25 

4.5 

20 

6 

788 

6(K) 

400 

25 

5.0 

11 

‘8 

800 

715 

530 

25 

5.2 

24* 

10 

825 

900^' 

892 

25 

5.4"^' 

26 

12* 

9 , 10 ^' 

860 

925^' 

25 

5.6 

28 

14 

614 

6(X) 

1 

898 1 

J 

25 

5.8 

30 

16 

586 

545 

608 1 


q^ FR #T wM RT RKf I 

* 5 WT qr^M 3 Ffe qp 

S qRfPTq7 fcTcRR ± 0.5 P \.5V( 


FRop P incT ^ I 5.4 qi q^MF JTjPr qp fPrrt Fqffpqo T?cft 

1 1 3fPPt WR P 3Ffe qq 3RRq FTpq? q# l^fT I fpq^ 3irrR Pr- Rq qq 

3cqiqH P eRlcnT qFp fRp I 







28 Wo ^o tfto %o WT lirf^IfW Wtq- 

cRf 24°^o 5^#Tr ss-8 Wfm\ wfte ^ I ^FT ?rrT qr 

(20-22°%o) ^3cqT3FT ^ feg WRR (26® %30° %o) ^qR apfe-cr^^riTSf 

^ ^ w I fe W5f^ SS-8 SRT '3Ffz-iq,-^^isrsl' % 

ZNKZ % 12 ci?|- Zlcrflr -313^ ?5t I 14 cT*!! 16 ^ 

31^ cB STR’ 'SPfz ?t5t ^ I 
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^9T ^ ^5FRiW ^ ^ ^ ftr 
^llal % % % ^ 'i'^<cll % fi'ftlvij'H'l cr?lT ^ ^ 

^ ^ ^sn ci*]Tchwjl«. ^ ^3q#T wit 

^ 1%^^ 3T^2m ^ I f^ t ’ftfcR) wmM. 

-sTTfe w ^r?qk # ^ ^sTPit ^rtOT f^riM 


Abstract 

A challenge before the Soil Scientists. By S. G. Misra, 
Ex-Director, Sheila Dhai* Institute of Soil Sciences, Allaliabad 
University, Allahabad. 

In view of tlie increasing pressure on land to feed tlie teeming 
population of our country it is urgently needed that soil scientists 
shoulder tlie responsibility of dispelling doubts regarding tiie 
sustainability of soil fertility. Tliey should also come forwai*d to guide 
tlie farmers regarding right use of fertilisers and vermi-compost. They 
should also try to work in coalition with Physical chemists and 
microbiologists to evolve suitable and permanent tests of available 
plant nuhients. 
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^ 1 1 ^ ftf)' ’3T?r otw ^<ht ^ ^ 

^ cfr #rr ■’j!^ ’RT ^ I ftff ^ ^ ^ ^ I ? ^ 

^cl=bM ^ c||Rr41‘ CRT 'H^JTJfqtT^ I ^ W ^If 

^jttM ’Rit ^ rtM ? ’Tier 'sn^T ^ ^ ti^ 11%^ 

^ siM I ePTT ^ 'JlHOWM ^ ^ ^jTITI^ ^ ^ TR cpqr ^ T# 

I ? ^ ’Tf^ ^ W ? 

'3TI^, ^ clcfoi'T MRR^frl4f ^ S2TFT ^ '§l ^ RR' I TF^SR 

^§T ^ RT efR 1 ^ arjiTH I f% ^ 2050 ^ 

wr ^ ^jRwrr ^ 97 cb^ 60 ^im I, ^ «[?eiR 153 ep^ 50 ?im ^ Ritit R^fr 
Is 3=flr t ’ft '3rf^ tf ^Rftfttl RK I % ^ wr fftlt f^TciR cr I 
wit 'jufttewi' wrr ’TRFiftsnw ciwr w# it TiftRir ^ ciwr ft|t wft is^tt ?i 1^ wft 
w^rwr w ^ I ftt wwT fft|t wft ^ ^ t ? '3 tw?w i wnff 

ftf ’TTR TRWiR '3FTir RT ft 'Srat^OWW Wft gpTT WRft Wft WWT Tit 1 1 

ftP^ WWT WTR ^Rft?tT ^ it Wf WTIT^ I f^Rfft ftlft wft FS^TT ?1% WT fft SWOFT 

ftwT iftiT ? uR'ftMT ^ fti Trrw-Trrw wpRrfftwr sitokh wft ?iftt, fftft wrr nrr, 5t^w^, 

^wrr^ qRwftft ctwt ^ fftt^srar wft ?rf%'-ft -str 'Stftwr ww f fftiw rfriw ftrit r w? 
Tfrii ft?Tft)f®’7Tftfft^wft fMr 'Stk rf ft ’wra? ^ wft ’ft ^3#^§ftftr 
W5TTWr f fftRft WjTRft?nWW 5 ft WTf IRlfftw iftlT I ^fttT ft^T % fttWTtftftf wft cTTf cTR wft 
wft^wft ^ ^nw wrRT WfWT li 

'Sratmww w^ift % fftrR fwR ’jwiiftwftt wwr TnFwfft^nftt jrwR^ftcT Ti i 'sftr w^ iw 
WFP rj# it rrwwff wrr RfftwiR I f% fwift ft^r ft rswnwwr wtwiwtr wwt w 1 1 ftp^ wf 
OTK w ^ ?rRf % Fqfttrr, wtftrwft erwr wftswrf^Tftt % 5i^ nftftr #7 RTwri wft fsrt 
fftRiftt % FtftRM rsTR ftftrr ft it RRW it w 1 1 fttRiftf cfWT ft§T ftr crriM, 
TRftwTT^aft cTWT ftr wftft^ wft wrRiwr ^cmkh eft Iftrar I #7 writ ft ffR ft^r wft 
^ cqcRWT cift ’ijft-’jift TT^tOT ’ft wft I ftp fpifftr’ ftr 5RT ’TRcT aRtWTIWW ft 'STTR-fft’k 
WW TFPT I fftFg ’pr wr fftit R efWT ftftft I #T WTlft WWT fttftftt 5T(Wft wtft fftrftt wft WW 
wrsTT Rfr Tit I eft ft FRT ^Kitftfnftt it Ti f I ft ft?T % fftrrnftf wft, ftt 'jsftt jw wpi 

^ f , WWScITRI Tfif TflFft fftFg IlftftT?TMT'3ft ft wi-wf ^ftftt wft WITcr^FicPerr WT WTT ftft |q: 
ft 'Snft 'SFeT-TWRT ft WleWftFP fftfftfeT f 1 ft 'SIW grWFT ftft ’ft eft ftPTlft I ft iftit wft 
WTPerRep TRFFTT ft WTcRer 1 1 WfI ^TFPT ^JW^WH I ftP FRlft 1ftf|ftf Wft ’ftfetW), TTTMftlWT 
eTWr ftfftep WFTleiR fftPFeft ^ T^ l-^ft WT FPf fttf^lft ftP fftit W3T FITTM fft’TFWT 
FTTTFtI, cfFTTTOTitdt^Titll WF OTtlftt TTPTRT WR ft Wlftt fttTR Wif 1 1 



^ 'vsqqr ^f '3 !t? I i ^flzr 'Sij^ 

3TR^-l ^ mz ^ ^JTTt¥‘> 

^ni[^ 1 


quit 

^S’lcT StRt 


3.9-6.q 

RIR 

2.7-4.7 

qft 

4.5-7.0 

*=EFfT 

5. 6- 7. 8 

^jRTI 

5.7-7.6 

qr-Ki 

6.8-8.4 

w 

3.2-47) 

RRT 

4.5-7.9 

YRFRT 

2.8-8.5 

RIRT 

5.8-8.5 

■3RT qRRT 

4.()-6.3 

’3flRTcf 

4.()-6.3 


ftf[ ^ mm ft zpm I. m ^ 'tst, m w q^r 
'3flT RFT-Fiqfr ^ qT?R^ ^ft ^ qfnt i rtc; I t% ’jft Iwrt mft qfraRT qr 
pci'll qR it f 'Sfk fqRTFTt’ qit?r cirt^ % &rr .^rr it f , str rr fqft 
qft^ R?r RTf^ RTTW RRft RRR RRRT FFTT I -snfr RRT ftR #T cRRf NPK RRT 
RlftcF RRff cf5t RqRSJcfT qR RR RTRT IFT I '#! qRrR§TMT3fr t MRR M 
qt ftflRT % felR vi'-l^xq qtt^FT fRfsRTT fcJRiRia qt RIRT itt f , oRR IT$ftyR qRRT tPTT 
fRRTt R#T qRRff 'SfTR^RRT'aff ^ RRR cR RFR^T ’jft ^ RRIR M RT R% I RF FRRT 
wrr tPTT f% ‘fl? RPT-RTftRf RqR qft IrsI 100-150 m fl RRRft 1 1 fMf R 
FRR?r urtt ^ ancr^RRRfT Rttt l arm m ('u.'/.n. i-c. b cqnt =Ht rrrt rtrt 

Rt RI^ Rt RTcfr IFF I RRt R^TRR SMTR^RRJ FiRT 1 

fR qtRcfi cRRT qt RIR JR if F eft 331^^ 3TM JFT Rtk q^Trftf FI fferiR RR i 
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f^TcFflW 


W ^ 143 f5ti^q'«T 1 1 ^ WWi ^ I TF3^ 

f^flM ^ 'H^^^flrcr ^3cf^ fRcBT 3®T WFT Stt fSb^ rT ^ <3Tq^-<3TqFit 

-3Tlfe ^szrart f ^ WRTFTRT fcT?^ f I ftiT fcRT eft WE I 
WRtW cTW Rttfim 5eR ;3^wff WTWW ^ 

I ‘^Fm WSIFT ^'cffllf^cfit f[ 1 1 ^<^IRO|T«f, ^ iM ^ 

^ I eft ftflW '3W^ % <5gHTT WllE c(^ M f T]ir Wf?ft 

^3^ HRT '3ff^?T ftfN' ^f ^ wr 'aneTT 1 1 ^ few w wrfez 'Sw# 

RWeft % feq fen fe ?w[5t wnwrft %ifeiw wr t ^ %rrfefff cjft I fe^g 
fen wwff ^ cRTW W WBefT I, ^WBt WWfefe m 5inR feW WRT 

1 1 nr cinfjwf ^.wfe % wJfFT ^ fewT '3tn ^ nfet citt nmw 
^jftfe?lf ^ nnfe rirfliT I 

?# eRf nitfew ^sfefet Jl5t fe Wl^WefT ^f^feWT =ltt Wfe wffe:i 

^wnifew nfef Hift % fet^ fefife ^ wtwT nft§m few i 

?n eifet % fe^cbici w fefe ^ few ^ wn ^ nw WH nfe few wr WBerr i wtwr 
feswm w fefe ^ wfe WFT % ^RWT WWT fe nww I afe €r ww Rfnfe cl, sTwn fensneR 
WT Wtfe 1 1 

feng W^feeT nfet W ^wwfew nfei % sfefe nft n?nf t ’jmtsTFfef ^ w^ cfe 

?fer# Rfe fe wife 1 1 nfe fe wwrffe ffe nsfe fe fenffe wnfetw wife wi nfen 

fe^rnfe W, fetWlT feit fefe l infe ^ fe Rfe, fe^fe if w fefew eBifen (Orgsunc 
tanning) 'SlWlfe Wife fet fe I WWrfefed nfefet fe el'IlelK WfPT ^ \JeRn fefem WTFW'Bit 
fe WWW ^ Wfefew Wife fe ffenWT fe WT fe" fe WT Tfe fe 1 ^ fe nfe, "few 
nfefe” wr nwTWT Tfe nfen fe ^nw wife ww fe i ^brw wfe fe ffe fffen ijfefe 
fe WT^^w fe wfe eiw ^ nfefe fe fe i[fe fiM fe ten fe wn fe fe wifefew wiffen 
w few nfefe fe te nr nw ffew WT wr fe I wi wp fe wte wwr fe i ffe^ffewfe 
fe ?nfe nfe nfetn fe ffetr wnfe iw ^twt fe wiwsw wofe wife fe wtct^www fe l n feww 
fewfefer feww (BGA), >31% tetter, fewtfeter fefe ^tetw^fe fe wwir ternt 
fe WTWST wofe wrrfe f I te fe, wwwfe wfe wife fe wiw?www fe i 
fe fefe nwrter w fete iiwitet fe fe ffeilfe fe ffepi wte urwi nte fete wfejjfe 
^BWT few I wfefe feter nwfe wfete ww wwwfe wi wwife' fe few rfe f l ?Rfe anw? 
wife fe) te ^tetwtete fe FT cbewfe fe elW)le 1 elW nwfet fetWW WTW few fel 
ffentefe wwwn fet wrw few wte te ’W’ ^ ?n nwfe wwwfe fe™ ^ wfiunn 
fe ffefefe w ^nfe fefe ww fet ffefew fet ffewFT ffeweb w I fefe I tete fteiR tel fe 
fewn witeeiffe fe rterr wtet fefet i 
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^ Mcffer I ftft m f¥^ ^aw ^ 1 1 w^ ^^^uficiii^, 

cTSTT %!T f^rcTRT cRt 1 1 ^ ^ 

^ Tft I #? cRf #jf W c^ ffe Pl^ri^ cf?# f I ^ f=rf^ 

^ 5TTW clot ^JRWIT ^ 311^, ^ % W SRT ^HTli^ ftcff 1 1 

^ WH' I 5t^5ff ^ ^ HFT #5RTT ^ ^ MR=f#T 

^ f I ?HRr ^ I ara’s ^ [ci5iiRciT cBt ;3ir ctr ^ ?1% ^ ^ 

feTT'Sit SR ^ qr ^ #TT. 'sram ^nfl^ i 5’#q^§T 

^ ^ ^ ^ JfFTlf^ '3TWFT ^ ^ Wi ^ ^ ^ 

I -sift^ wrd^ fcHTFft, fcisn^ ^ ^ ^rg^nr 

JR ^ ^ ^il’ET JBuf JRR fm I feir ^ ftfr c^ ^ Jnt jbrj!? t 

’fr 5f%7 <3^ ®[#53f ^?JT3M Jf^ ^fTJ[i% JR^ Jilt I 

?in®ft 2 

^ =R ^>3Tt Jilt qr HRR 




’Tift Rigt! 

’vlTR ftl?TT 

fftftRR 

Cu 

Pb 

Ccl 

Cr 

1 

24 

21 

17 

20 

11 

’RIR 2 

13 

11 

5 

5 

0 

JU 

W 3 

19 

16 

9 

11 

1 

WZ 4 

23 

19 

20 

12 

13 

W^ 5 

27 

22 

21 

16 

13 


feRjft- 5 #R 100 ppm. JIT^ ^UTR f^'JR % M ^f ^ift I 


'STRIW ^ ctRRJRTT ^JTT ’JR ^JcfelT JFT feRgRR (sustainability) RFT RR RTT 
^RT 1 1 ‘if^ ?Blf%’ % q5^RJf?iT 7t| RR STR Jl5t #tt IRlfM Jl5t #JRf%r felFFff % 
%r flRcT 30 cRf t t313RT ^ITR ^33TqT ^ stft-sjft ’JR%nftjff ^ RJSR 

f% ^S^’^Jlir ^JTT JlitRnf^ % ^fTMT SPitR ^ RF# JR^ % 5^5 
’ft qi#^ fr f I ^ Mr M ft.RftRsf, jftRTT%jft RT fftjn^ ws^ft ft Jfiftt 
qft M M RRTRBRT RR q# qift I cfi#-JI5^ RT RR Rf I ftRT feRSRR ftRl JIRT JBI ? 

JR friR JRft Jft '3TIR$J[JiiRT I 'SUfeWT ft J^ ft JfRJF f # fttftjJM RJp 
RiqRr qRiR rir RRft f l 
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f^Tspfiwr 


I '3TFr ^ cTSIT 13^ ^J^PTf, 

^ ^ :^' fir^sj^ Tf^ hrr M ^ tI 1 1 'STTfer cftt ci^ I ? 

wfiqcblii '3Ti%^ CRT ? ^ jiqt^ m 1 1 ^ 34Wcir £i^ ^ wf 

^ spit 3iwicrr % f^siR 'STRtrf ^ ^ tasF 3 ^ sf^ ij\ prh m wr 

1 1 3 ^ %TfM sf?r ^'■cb''j4‘icfcb ^ 3ffcR^ OT^fssT 5Bn% m ^ twnr 

^JRc[T % 5R3^ cR^ cp terRT fl^rr l Mt cr? % trt^cb 

^ 31^ f^qiicb F'^'ercMc; I ^ 'sni^ fe fSit<44i 

^Fnff ^ CRT ^RRTT ^ TT%, f^sff ^ ^Risp OTKRFf cPT TT% #T 

^ srf^ SBtf ?fR-sicf?r ^ eft ^ Msnf SJ^ ^ WT-WT TT ^ TTM ^ I ^ 

^I'Ti^cHl’ c^ TT^ W=T f^ cFM 1 

TTT^-TRR ^ ST^fep i\ ^ f^lflra- m 'SRRf^JSR ^ Tfqj ?TT I 
SHM ^ ^ ^ TTf I ‘?ft?T 3Trf%’ % % TTfST tTcfj ^ (mono 

culture) % ?FmTR itsT-sp^ srrt sp ^ |>31T I 1%^ ?T1 ciTf Sf?)" SfTKTRR ^1 

r: JPTT 4iM, ?Tiw cicF ^ lerrl f^ feBi^qn siit #t 

^ ^ Tft I, f%cr >3# ^ I srfe 'JTRrftsr fspiFff ^ furitf 

clRf % fti%RT ’TRf# OTIcR ^3^ cfT) f^lcfTFST cRT TM eft ^ ^ cfqr cffSHI^ ft Tft 

I ? SR# 3=13 tRT^ tSTT# ciit ^ ?TTRftST #R: # ^ # ^Tlcpit ? cl5# ciit# % 

'3TIfPFT # ^ 3^ qRM % I# ^ ^Ek^TIRT eft ^ # SJiTcRT ? ^ 3Tcft SR 
5FisI^ RarsFT 3=1 3TTSR^ 'SHcl^slcp 1 1 

3=11 f^5iiPiiiT SR isiRsaf^iw inl^3 #r =[#tt f% 'r^ft ttstt =ri^ ^ 'Stfit# gi# 
^#ft|t^#^clT# 13 quTqR^ Mt #R I Tl^# SIT t sft# # W ^1 

3T5# ## Tam =3^ ITsram # TlMf l ft# 'SRfft SRR # Ilvpt 3ci 3^<3it % #tcR % 

ft3 ^J4sM cR33 513R SR# I #tT 'SFr # SR# ##1 eTcTs ft# # fm teeT 
sfit si^ amsiT 3^#i#sR^r#=Tf#TTSFimi 3 si3#r mrFT ftft# fmm # 3 # 
^ # mi I sii % RRTTTq- # T# f # 3 ^ #T sncimicr m# sn rtcrt # ^13 

13 # ftf|# ^ eiqielK Rf#FFl ftsTT m mi 1 1 ftlTT #cl # ?!?# M SR ftwR # mi 

I, Tm# ' 3 TR 1 -W s# ft# # 3 # TTfl 'Sra' IJem # mi 3 T, #:-ReTT # ' 3331 # # 
ftr #t 1 1 SI# g[|ir # # 31 - 3 # 3ft $Ti# R 3 # ^ f#3R 31# m #t 1 1 515# 
3TRm szramr #^fti3 % 313## ftM-^ m #3=11 fti|#-R3#i s# #t f i 

3HSRT iTci 3#R ft'JTFl ft# #t 3R## SR; # f 1 (cbyn # ##3 3lfts3 #'3 # c3i{ui 
313# 3#: ■i# # f I 3# f3S# #5T 3# I f# 33S# £R#, 33S# ^ft, 333# 

ft#-ft# 3# 31OT mmR-s## # %i ftcF ^ 1 1 ^ cR ^ 'fnts TT31 # 

ft3 ## f#sr m# # ftePT #mTll ^?l=Rft##3ft 313#S1 #331 31333 3# =# 
m##, MeTSRT5#mTSf#ftTT^^^#^^l 
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f uff ^ W cR ^ ^ I % \3Tq^ STFT ^ ^ 

^ % %T I ^ ^ 'i^prat '3TKt^’ % ^fiFferf'Sft %T I ^ ^ 

^ m ^ cf^ cRqi Tft ^ I i%|t-^ ^ ^§T ^ ^ ''M cf^r wr 
I w ^ WfT ^ RWr cR rI ^rw RcRT m Wf^ 

1 1 ^ feiHT RRT wsfe cfi^ ^ fPTT f^RRT % ^SRf q?[ Rfcf^t ^ 

WRT^r 'SftT '3MRT-'jft^ sRFf ^ ^ fl^RTcT ^ c(5t ^ ^ R cR^ ^ 

Rt’ I '3iNm RRRTT % 'STTR^R^ qt I WT RRRn 1 ^ m WtT^r M 

t ^ '3^ HFff % >3rf^ Rift RR 13^ ^?ft jirtT fr I ^ ci?t ^ 

JRT 31^ ^ W^ I #1 #jR ^ f# R? % ^ ^3R |3TT 1 1 s^feRPft 

Rft ^ I l^lRft I ^ ^RIcR Ryclit ^ wr RcRT IRR^ftR 

■^5T ^ I ffSr % f^ct,ivj,H^ jfir ’jw RR ^ 1 ^ 1 1 ^ 1^ fer c^ 

% IsqR ^ sRRT 3J<lf2l5llRi|T cBT ^ #TT I 

^ oiiRn 3fciiRi5ii41 M ^ RTft RyW'Sit crt rrsth I ? M 

W^ ^ I f^Riciit ff^rr ^ fr ^ ^ ifi^, Rt ^ rr 

^ eTSRR f%R ^ R% I ^ 3TaRR % ^y^FR, RSn ufraRl^H 

% 35^1^ \h<&\^ cgt RRcRt t\ 3y% Rlfi Wlcf ^ 3Mm 1 1 W RcF 

^ ?cFff ?nRTT I ^ ^ R3ft ifi^Rff ^ lyz ^ ? ^sm stir % f^rteRi 

(Specialization) % ^ fl ? ^ Rf RRcf |, R ^ ^ 3Tf?Tr Rift RlflR i % f^ ftcT 
Rsf TRFR RT ftf%^ % ^frSRRf 5FTRS ^ t%R cfj ^ f ORJjPjf RRRR ^ it 
1 1 '3T1R 3i<lRl51lfl 3fttcfR WR =l?t Rift RR I, R ^ feft fft' RWT 
f fffR RTFR cfy ^ 5 IR 5RR M Rif % RTSR RtRlW f I 3^clli^?lR f 

^-!RM RT RR I, ffffR UqRRf % RRRM RH qftRFT I fcifxRT 

% RRfR ■ayTRR R# 1 1 3RcRRRclT | f# RRRRTRt % tclRfflR Rif Rf, tfRRf 
RH RffRTRt Rt cRpgyiifR RRf ^ ^ ^ I ^ fly^ Ft RT ’JR 

ff^nft-ftRt ^ f tinffR ffRRf Rf 'Slf^IRlflR FIR ffWR RlHi^ I FR% feR RRf W 
^RR fiRT fclfR cl^ fcrff^ ?Trarr3ft fy ^fstRclf RR fffw ffR ^ CR, ^ f , ^ 
% ffffR RF^RTt RI ?f R Rf -aftT RRRf tM f f Rif % FT TRRR RTRT Rf I 

^ RRRT I FR 2i5liP|chT Rt RRf ^flR RtfRlff cf fRRt RR q|tnf f TRiffRR 
'STFf 3TTf FRRT FR TPRR R fl, fft RR R# ! TR-tlcT % tfFlljfR RR TIFT f 
RITR RTf 'STlf f #T 'Sirf ft R’f FIR RTf #t f^FITR RR Rif. ft fm 1 1 RF RW RT 
RPf I ifR5 I ^ RRR[R>f I ^ ^ ;pi^ gt%r RTRT FtRT '3TRIRlffR Riff Rt 
^RRT f cftfRT%F Flfffr 'S^IR fcIRRftR f I Rff f ftRRT-RTlRtR Rt 'STRf Rl^RR 'aftT 
fR Rf RRT Rpf ^ RR f RTIRT RIRfRlffcT RTT TI% Rt ifjRTRt 'SftT 

RTtft Ftff RT RTRFT ft R^ I RR ’JFlf^FIlPlRT % W ^ ffFR RRTft RRRIRI | 
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f^TcFfpTM 


t ^ cT^IT yRWHRFff ^ fcIcR^ MT tR f I Wd'^cll 

5f# ^ wm cP^ % WR: ^ ^ 3r:F?f ^PTdT'aft ^ ^ 'Sfk 

^ ^ f^R ^ cfj^ ^ ^ITFM % ^ ^ 'qit R #, 

R# szTR wrr ^ I ^ w cB?^ ^ ^ ^ ^ 

’RT ^ ^ rTfflq I ^ 3R^ ^ i^Rfpff cBT «^i|Vl ^ ^ETlilR 1 ^ '3Fr^ 5 s: 

’^RuIrT c^ fcBRFff % 5R?Rr SRT =BTRT #¥ I 3R RTFT fRr-^l^ ^FIT^ ^ f 
f^RRif RT rrRrb fRr ^ qRRicr ^rctt 1 1 RRg ^ Rr^-^ 

i^RRT ^ fRr R Ri^rRrcr ^ f i rI -stRir R law ^ orraR ?rt 
^ nH^l 

^riR’ fRr si5t Rr^rr Rurr rr R ^ ^ I Rb^ 5R Rr?fT rt 

5 IF cBT ^3RRfT ^ M ^ vjTMR fRf cfpf cRR ^ TfT 1 1 rI eft ^RRTR %bR 

2|5t 'a#RnRT T# I ^ % ftfr R cBRR R # #1 ^ ^ RT Rlfl' 

Rr 1% RR RT R^ fl# RTR cil!' 1 1 Rl|t Rit ^ <51^4 #ff ^EirflR t 

tM ^ CBFT cB^ cB ^ l#Rlcr RTRIT rlTfl>^ I fenRTR^ R^IcRT 

^RB# ^ ^ ^RTflq ■'JdRdR RB^RTf % eRFIcT RRRfT ^RFfT fRr RtWB 

RRlRR^at tr# 5RRBf R?r ^-RTcT Rp RfrRT RlflR | 37^ RTS^TRTT RR ^ R# 

R%-R#, Rf ^ ^irflq I 

^ cB?^ ?>sr 1 1 Rrr ^ RR5 epfl ^ RRfcRR m Rt^Ir SRH 

W 1 1 Rit ^ ^ RT FRT R^-^ RR Rr|t R?^ 1 1 r1^ ^ 

RT ^-RRRj^ m <3FRR WRcTT I, rI^ RW RT RM TO ftRT I RT ^ftljfc RlM Rtl#^ 
?nRR RRIRi^ Mil M Rif , §l¥ff RT 

'3IRRcB ^ fIfiRf % M RWr 1 1 W ^ M RT RRT Mft I, ^ M If ^rM 
1 1 RIRof Rrtf RRRRRT <RRTOf |f M I, ^ ^ ^ If ^RIRT I, ^ 3TR| 

^ fTR MrT RWr 1 1 rH ?TR RTRT I ^ fcPRRB RTRTRRR ^ ^ rI 
iRnRRRT I RTI If RT ^-RRRJR, M If M ^ RTflf^ RIRT I 

JJ^RWff RRTSf 'STT flelt f I M t RRMb MrI % MM M cRrMMts Mf 
Ri^, Mir RTRT, Mb, IMrr, ts, rMpr ^ f-M ^ MitB RRil’ 1 1 M R#rar 
fiff I RTI rM RRli fR Mf Rl^'Srf % ^cB III % RTO RRRfPTWT R^sjf ^qr R^-sff 
^ M RIRR 5 fM M f I M l?T % Mor ^-^|ch-<cBz qr RRT rI Mrr ’ijR' ^rrI ^rr 
I RT M f M IR RRTRf rI M Rp RRTIrRT P ^ I I M fR% SRT ftURf % 
P) Rf^pj^ qzR7-cbi4PlR) RRr«f-Rl ^ M M 1 1 Mg P Pi RRR) % OTOT MIf 

If fIM RTgg 1 1 fUf I Mrr Mr M Mf f afk MBtrit IM M rI 
I# I Rfr RBRRff % M rIrt Mrto Ifeff 1 1 M If M gRiMnlf R?cr p pj 

Rpw % rH RRRo Rif P I M %RR RRfR?7TRTR'3if I gRT R^rI ^ RfMMf, RRIT 



^ ^5iiP)cbT % mis 


37 


^ ^ arsjm fsn 1 1 >31^ ?tt^ ^ ciM ^ irf^ 

^ % Tiw ^ T!%l 

3 

cPff^R^tR^ ^ fc[f^ ’TraT'Sft ^ OT5T ^ Jn^FT 


3qqR 

qrasR 

§i7iqq 


(jm 

Tqo 


qro 



mi 

Mqq’ 

122.5 

- 

875 

- 

1107.66 

- 

10 qq Mqqqte 

239.0 


1875 

114.28 

1832.66 

65.45 





142.85 

2341.66 

111.40 


f SR fs cp^ % ffT ifmz ^ a^jsralf feir ^ c|i^Icb^< afk 

^rfeflf^ T( JIsflTT fT f 1 ^ W fx I (wift 3)1^’ ^ 

^*11^ ^ ^'3it #)■ M'jIiI^AiT ^ lETcTsJ^ fcRiFT ^ 751 1 ^ THff 5IW7 % ^ # 

3q%fr SF^ ^ ^ I STf cpficFqte cbl^Rcb 1IK cfiT ^ cRsf ^ WU^ 

^ SHTft cj5t if ?ft ^ ?n^ TFUf^ 5^ ^ =11# ^ 

371% ir#T % 51^ ST# TPff ^ q^r 3rS2fqq ^ 75T 1 1 5^^ # ?MsR ^ ^ffST TRSTR 

WT5T=rK ^ cpfecR q-qr cr#F%i^ % ^ ^itsT qqjf wm q^rar % l fq 53 

qi qfir t f% f^ill’ %t 1% qt cbi4{«i^ I- q^J^tcr Ml# 

%t THsqr sM M I (ttM 2) 1 #r Mr ^ 51^57^03 

# ^#cbu)> ^ s[^ ^ #7 w ciMWe qq Mq Mr^ # ^5 ^ ^ MM 

qq 3r[q TqsFf qq Tiqqft 1 1 

CV -t.., 

FR3T 


1. Down to Earth, 15 1996. 

2. OTTM M, #. M. MtT, ^qTTrqiq 

3. Mq #M, #. M. sftflq, wfiqrq 
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^ ywltf’T (*To ffo) 

g[«IT 

^ ^R, fls, %iM {*10 Ho) 

[5nH-3Icf^ 1, 1998] 

MRT 

t IflF 5Rt*T % i 

iT^ §itw ^ f^rf^ ^ ?t 'rfM 557 ^#5 tsft' % {M^r ^ 
55^ teft t lERf^ f=rf^ *rH^ 55r -aTHrar w ll ft 

Htt-tst t ?pm 1.5 tte: 557 rfSTT 347 [IW 1 1183 p.W ^ 

5t a7tl557PT f%7§7i%5 57777 M 1 1 mRu|hT t 5f WK ft Htt-t^t 
t 5357155 t 5# 557 5755R, Wf ^5 55l%557 55^, ttai^ % arftftfi 
Tcfr t Rfia 57t 5t *77377 *1175^ ijf*7557 Itint f 1 


Abstract 

A source of non convetional energy : Green Leaves. By 
Bharat Mishra, Department of Physics, Maliatma Gandhi Chiti'akcKDt 
Grainodaya Vishwavidyalay^i, Chiti'akoot, Satana (M. P.) and Kapoor 
Mai Jain & Anuj Hundet, Depatment of Physics, Institute for Excellence 
in Higher Education , Kaliyasot Dam, Kolar Road, Bhopal (M. P.) 

Generating electricity from the green leaves of plant is an 
innovative idea. This research paper deals with the study of 
different parameters related to battery, while utilising the green 
leaves of various plants in fabrication of battery. The leaf-battery 
gives approximately 1.5 volts and electrical power ranging from 
347 pW to 1183 pW. It is clear from die analysis of results, tliat tine 
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type of leaves, surface cell density and diickness of the leaves, apart 
from tlie water content, play important role in tlie generation of electricity 
from die green leaves. 

^ ^ ^ ^ '3TM ^ ^ 

^ Tt I , ^ '3Tcq^ >37^ 73?jrf Taw cRt f I RW. ft. 'JcFi 

7IW cfR ^ ?tft 1 1 ^ f ^ htn eTW 

3;?jrf ^ % 3737tEM 37tT ^ ft 1 1 ^tt t^ft qr i 

(ts) ^ feu ^ qcB U7UU 1 1 

uff uft tuft UU fe#T t?-ftut utt urft uft uffitf ti U7T feu UTcU 1 1 Fft Ueft 

UU UUUtU tuftut t ^fefeU^ ^ UTU feu ^UUn t UU^ fef UfeUfU'Stt fe UUtftfcT 
u«u uuf uurfer fer-ufeur# % uuuu uft uut, uufer % utur ffer ficfr 

I i ?ft uft tuft t UFH f%T uunuu t ttcui^ % uru-uru ^tfef? ttuuH ft feu I 

fefe^feRpT wm 65± 10 ufUM feu 1 1 

ufeffer I fe tf fet ^ cu wu fr feru urt 1 1 fe t?-ftut t fetfefeT UFfe 

UU7 uffer <mii|M=b wt UTUT UTcU 1 1 uffett fe feuife fet fetftfeu % UUfe fett 

I I fet feitftfeer feurufeF feu feu fe: ufe fe feufe: ctut ututurut f ufe fe ufeu 
feaucRUfe feR feferu fe 5Tfei fe fer f feur uuuuu urfr fe-utut fe feuu-cuifet 
?Tfe feu 1 1 fe uffeu fe uuuu-u^feuu UTfe f I uft fet UU7 fe ffefe 1 1 ffefe ft 
fer ffeuu fe ufe fefe fefe fe ferfsicRT ujfeicft I, fe fet ft uuff ^mrar f fe fefer 
feuuff fe fferm fecit Tufe 1 1 t feif^iufe 'srfe f fe fufeu fe fe suu^feu Tsfe fe 
UUlfefe Ufe fe fe f Ufefe fe(fe ft feft 1 1 fe fUfeU RT wutfe feut fe 
fefe aruft feft fes' uuT ffefeu fe ufetffef fe feiuR f fet 1 1 fet fr fe 
ffeurau fe feu '3ufeTu fefe fe fuurtut frar I, fe fe “fe-fepr” fe uur feu 1 1 
fe uuu u uuufe fu "fe-fe[^“ fe ftfe RT u fer ^Rife 3UU fe RT feufeffeu 'gu 
f ufefe fefeffuu uufeufr fe ffe gu aufer auu^uu auu ufe fe feu ftfefe feur 

UT UfeU f 1 

nfefec^T^ 

ufet afet fetfe fe ffe Ufe^ afe tfef^m fefefe fe feU feu I fefe?a feu 
fffeu ffeo, fefeuu UUT fetfiirau fefels utuu fePU-BRT Uo ffeo, feM (U. U.) ft UUT 
feu w I fefeu fe 4 frft.- 'aufeT fe feufe, feusuT augu uu f uu fur fef 
fefruu ft fei w I gfe feifete fe ffe urft feu CfeTuur) fi iwu7. uufe fe 

auUT ffeUT fe UUfeT feUUT UU 1 uffeu ffeuu fefetfeU' fe fefeiWU ffeuu cTU 

{lUUU Ulff fe ’Tfe ft fefe UUT U I 
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1?# % Isft ^RHT 


wnrsf f-inf^Rsid ^ ^ ’wr ; 


1. 'SRfe-^JJFS (Agave-diiraf) 

AJ5 . 

2. <S{^-'^^{Agave-indica) 

A1 

3. 'SPfe-Flfe^ST {Agae-margineta) 

AM 

4. 'SFl^-vSI^iRcJjHI (Agae-americana) 

AR 

5 . FRfefen iFiircarea) 

I'UR 

6. Fil^chti-^^rilf^'bl ««lwii) (Fkus-elasiica) 

IFi 

1. '3r5i%nT-(FTFFr%) (Opuntia) 

OP 

8. {Yuccchaloifolia) 

YA 


^ ^TT3f[ fft ^ ^ d4y«Jd 'STTgcT ^ % S^RIT W, 'T5^ld, 'id^ 

^ c^t ^55qtt w ?j?r ^ STR ^ ^ ^ ?2T fen w i wt% w 

5<il4 ^ d-'lM^I RTFT hVi^ nm ^ Mt? 1 ^ 4 %. -SlFfiTT ^ chl'i't)<, 'iM^it) 
nf% (tfenz #[ Mf^m) cB ^ R3nR, ^ fePT % cfcU 

w I n? RTcRnfe t# fe ^ ’Rft (t,cB'h»ih ^ =FTfe n^rr t 

^ ^ cBf nr^f n ?B^ I %E WT ’Rft % Inft ffer ft 1 1 inM % tm 

pffeB nPH % fe^r ^ feft ^3nfeT ^rfe 'n^ i 

*im 

%n WR trn. ' 30 ^. 1^. fefen^ ^ nfzi M 2201 sirr fe^t 1 ’nft 

^ dVl^ % RNR 0.005 ^feo 3l7Mddidj l^fel % ffelT n^, 'FR =BT HIHd TRlRlfeB 
(%o TRT ^o, qiKd) SRT cfSTT 'Rft ^ RcfF fef 'BtftRBT ^ RFFT sfeFRT 
RiFafefer SRT fenr w I 2 .s± 2 '’(' mn ft fe^ ^izn 


fefep[ Ffent nFT^ M trferf % Ffeif ff FTH FfelFT ^ RRfe I nm 2 irt 
^ RFT fesf pBFFB 1 -7 ^ FFfen feFT W 1 1 



3000 







1 % m I fe fft ^ tzf[ % ^ W2T SIRT cFT ^ cf^RBT 

^FRcT % RT2T-^?I 1 1 Wf)^ crm '^^ '3MR mR'JIH 

STcrffRTcfR^f I 

R# ^ Mm M c^rf^rar ’ti? I, ^ fir ^ ^ I, # ^??r 

m RFiT I ntR wqf mtftER ^ ci^trt M MM ^ fir MM 
im I, M ?cRR ^ RT WRI 1 1 M RTRT ^ FRR I ^ MM MM pRfrf^ 
M M I, -MM ^ ?IRT ^ f 1 MM ^ MM % ^ 

flr'qcr CRT ^ % IFFR % ^ ^fR ^ ^RT I i 






2 : fcrf^iw 

('STFBR 4 cpf Mo, ^ Mf^FRT, SFlt aa ^TFT 25 ± 2 °C) 

Hia I <4^1 ^ srfMcRT orf^chdM OTRlftai l(X)ki2M^ET^TM'fcRr5f^ 


M w |olcr 



(Yucca-aloifolia) 





AI _ -Q. fE - 



(AH') tktj 


^ pti MtgJg ; 
(VHI) lilts 
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RcT fn«fT, 
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^ % sTRT-1%^,-sTnT-?Tfe, qg WT ^ % ^rawT 

tqffiTcr^lf^ft'Tdt ^ ^ ^ jiMq ^ ciWT mi% M I, 
irMsr TT SIRT CRT ^ M ^ I, ts^ cflT ^ 

^ WT I qsTT «TRT ^ % ^q-FTST M % WT I (f^- 2) I W W ^ 5?^ 
^RciT I f% f^ 5ri%i^£r tefl m ?jcprr m 1 1 V'‘ 'if ^ ^rt 9ii%i ^ % 

-atf^iwr fcT^ ^ ?T%? ?!WT 1118 1J.W 13q W Slff ^Zfl ^si% cFT 360 |iW vBRfcT 

c^' qrft % qm ^ (fe-3) # 5^s fft qrif Izfi % q % cfifrli^ 

qft ^ cfRciT I, ^5?fg; qdf CRT w ^ cl^RRT HFM ^ T( IzTl % RTH 
ff^ 3n# 'Srf^iwr T^ ^ 1 1 ^ift 5^s ^RFFFfr gcRiq^imif^ 311 ?^ wm 

^ f , f^WcRT qTROT fen ^ ^ 1 1 

leff ^ ^3feR cHM ffeifer (f%FfH) 'STfiiwr^ncR tsr ^ imn fen 1 1 fer 
feffe fe fef fefeff ^ 100 k £2 feR nfcRiq nr feafe fen 1 m nfem ffer-4 q 
Tf^r 1 1 apinfe fef wr -aiffen wi, 398 tfe cnn ^JRife w ^ feff Tife 
^ WT 156 gfe, ^ fef I feff ^ am RRifen fefe q qni ffe? fefe m n|fe 

= 1 ^ 13W feqcBM RHT 1 1 ?fe w FTC fen I fe fet nffen ffefef fer^ aiffen 

feft I, fe mm ft mqr ffefe 'amr fef fe w 'STte ii, arfeR wi mni nfe nfef 
I m fefen mnfefr mfe mf mnn 1 1 nrwfr fe fef fe fefe 1 .525 Mro mn 
^/mr mR 'STjTra' 0.09 rnsn imm fen niim 398 fe mm nan nfe mmfe fe 

fe % fe fe mm fPT^Ts 0.080 fee, 0.288 rnsn .56 fe ffe 1 mr feiRi (fe-.5 nsn 
6) % '3nsnR m fn cR? mfe f fe fer nfif, ffenr m 0.1 m 
fe fetfefeR fl, feff few % fe '3RT nfef ppn m fern feft 1 1 fn rrai fe 
jfe tnfefr % mrfer mnf rnnmr m-mR (fe- 7) ^ ^ feif I, ffen ninfe fe fef 
% fer nf RH 15.87 mTn-fe/’ft.‘ mmi mmfe fe fef % fe fe nm 1 .42 RR-fe/’fi.^ 
stth ffer mnl 

ffefe 

5rM % nim fefef % w<m m mi ffefe m nfmr m mRnr I fe fetm m 
^ ffef 'iff fe fe fef fet m tfe nn fefei ffen rt mnn I, nmi fen feiFT 
fef nfef nn rnmn mm mrffe, fe fefnfe m mm fern ffefnfe fe feim fem 
fefe mm fe feicRT mmm atfmm m, fe fern m mfe, mrsi m mmRT ^jcR/mr 'rr 
m^qim 0.1 % mr ^1 

f^?r 

1 . fer %o m''-’, ffer q''-', araiKn, ^o fern, qno tTyro : Bull. Biccnuciicm. i‘J87, 
3 , 359 . ■ 
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2. %, %o xr^o ^SIT OTWr, t^Ho : 'Ihins. SAIiST, 1<)88, 23, 379. 

3. 1:^0 cr?Tr tto ; P;ik. .1. Sci. & liulu.s. Rc.s. 1988, 31, 803-806. 

4. %o t^o cT8ir |n|?T, tro : Pak. .1. Sci. & liulii.s. Res. 1988, .31, 690. 

5. TTITO WSIT '1T25FR, tfro ; National Actidciny 
'"science I.eiter,s, 1989,'l2, .347. 

6. Ko%cf, '31^; "On (lie devclopineni ol' l.ow-ixiwer .sources usin” luiiurai hio-sysiein,” 

^-'3^0 #0 .3f^9r i%§^r%JT?W, M (JTo ffo), 1994. 

7. eft-c|'ra'--l, rr^j-o r^o, jte, 1996. 
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(II) q# 4TO (U) % 

( p-31? ijf lif# 

^ W f>ra# ^ aiapH 

iRfqnit 

5?nfRR 

[5mT-g?nf 27, 1998] 


??n[T?T 

(H) cOTl (H) ^ f^rWT[f^-W^ ^ 7t§tw 
13^ ijoraTif cBT Siam m ^cf^iPiRi (sraw irt 

^ spt) crar % irm sirr w i fcr^-gif^ 

^5?T^ % '3?^m w m srapR ’fr feR w I 


Abstract 

Synthesis and characterization of Novel hetero-metal 
complexes of Cobat (II) and Copper (II) containing p-diketonate 
and Aryloxide moieties. By Raj Kumar Dubey, Dep^irtinent of 
Chemistry, University of Allaliabad, Allahabad - 211002 (U.P). 

Novel heterom^tal comlexes of cobalt (II) and copper (II) of tlie 
types [(RCOCHCOR ) MfZi^ (OPr ^ 9 } and [(OAr) {M Zv 2 (OPr %}] 
[M = Co (11) and Cii(ll); R = r' = Me (la and la); R = R' = CF 3 
(Ib and Ib'); R = Me, R' = CF3 (Ic and I'c ); OAr = 2, 6-xMe2C6H3 
(Ha and Ha') ; 3, 5 Me 2 C 6 H 3 (Hb and IF b ) p-Cl C 5 H 4 (lie and 
lie)] have^been prepared and eharacterized by elemental 
analyses, speetral (i.r., visible and e.s.r.) and magnetic 
susceptibility measurements as well as molecular weight 
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determinatioiis. The alcoholysis reaction of a few novel 
derivatives of copper (11) was also carried out. 


jmmi 

( later 3 W ti*ansition metals) % fcfcnr-qrf^^ , ^ 

{Zro (OPriXj}-, {Nb (OPr')^]- {Ta (OP%r {A1 (OPri) 4 } ' fePfe SRT f, ^ 

qcf I' - ^ fen ^ ^ 1 1 W ncfjR % ^?T?r, IWT fe^ 

-qiffen % -Sife 'jfepft ffe gq f W ^ 5RT OTlcRn^ 

^ feTr^i1?Rn, ifeTcRTl (j^ ) n^n p-sif^Bfenr (fe^) llrte % a%} cft '3ts2ph'-°’“ *' 

^ cf^ ^ TFT 1 1 fe feftfet (AI ({,)Pri) 4 ) (ainbicleniatc 

feFF ^ Hf^FIT 1 1 W- shift 4H (]ll)l“' % FTTST (bidentate) 

InfePT % PT£r fe^ (irideiitotc) cRF HfcfFR cfRcTT 1 1 FM It ft, txcF 

cpftklfF ffep qrffej [(M-Cl) Cd [7x2 (OPri)9)]“ nft X-fe^F ftpcRT ft TRI 

W [7x2 (()Pri)o)) (telradenlale) n5t cRF erraTOT I 'Sfk It 

%Fifew in psxr ^ wft ft cBsftiin fii^ 'STwn^fcfe ftpcFn eft mt fen 1 1 

qffeftf qft KTR ft Tiaft gft, qr?^ ‘3d’ ftsFroT sTfgftt ftft- FiF^n^ftftm-femr- 
'3nfet qtWHFF, {Zis (OPn)^) SRI ftfftcT, cfftRTfS- qftwqR p -FT^nftfer offt qfe'cfftt 
- Wl^ SRT fem W I 

nqp- ft qfer p- si^^ftftftft w eftwRs (ii) ife cnrqr (id in fftfer ftrGptr 
fefen ft^ enr ft^-fepjy, FFcft ferr^iftraT ftpnqipro fefei'^raT, nfenn , 
nftsFT ftk ^Tepn^ goft enr nfer fep w ll 

Rift feftfeqrft ^ nrgnw ft nft erm ferrafe nft nprifen fefeff ft fetfer 

ftpTT w 1 1 feffer CoCu, CuCIt ^ Zr (0pp)4 IVOR eft qfttn^npiT ft qrPTffen 

firfft :sRT wnFn w, pin ft mgftt nn fftfepr ftrffer eqcRn^s % ?Fr ft fen 
w 1 1 ^'qR nn fftsrfnn fefefet fer sm ffennft fefer ft fenr w 1 1 
fepftftfft (4000-200 ftoftto--')i^ nfenn nn nm snn^Ts qrfer-q^ 557 n^n mft 
^jfftiFT S8 - 100 SRT fepT w I FFfe w«T ft, ’g^'eftn-q^ efn nm, fen qr iig 
[Co (ncs) 4] eft wnfen nHnR fepi w 1 1 ntfee (ii) nfer (ii) % fem 

Enfen Tfeftf, ClCo{Zr2(OPr')9) W ClCulZj-oCOPr^g} eft F^lfftt ferfft ^ fen 

qpT Ii 



fcpspr cj5T 
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(^) ^ SlPrfiPff [CiCo{Zr 2 (OPr%}] % Wf 1:1 ^ 

^^Mld ; 

cTMT 1^rffi?r K (CH 3 COCH COCH 3 ) (0.21 TIT,- 1.52ft#>to {Tflt%JPT Sng (0.056TITO; 

i.ssMt ^o) cirr CH3COCH3CH2COCH3 (10 Mr ^ ^ w 1} ^iir [cico 

{ Zr 2 (OPr‘) 9 }] (1.21TITO, 1.50 Moilto) % Mt Mr (3 Mo) Mm W -aftT 
WPT 2 wf wciiH^j Mr mrr 1 1 

Mr mi "r M % fRt-Rm ^ qfwi^ci ?r w mir ^aim KCi mt Mmr 
5RT mRT Mr w 1 1 mt % mc( ^ (i. 24 tito, 96%) m i-m 

Mur tMi [(CH3 COCH COCH3) Co{Zr2(OPP)9} w M w I 

{^) ^ siPiM ^ i:i M mgro # : 

Mr (RRRR 35 Mo) ^ [ClCO { Zr2 (OPPlg)] (1.40 mo, 1.73 Mo M) ^ 
Mr % 5tR Mr rrt mnm {koat (0.28 mo, 1.75 Mo M) k ( 0.07 
mo, 1.74 Mo M) ^ 2, 6-Me2 CgHjOH (0.21 mo 1.72 Mo M) ^ RST THF 
(rwt 20 Mo) ^ M mr mrrm mn] ^ M m rwt 2 M ms 'tsMIr (reflux) 
Mr Rm 1 iR wi Mr mr r ^ ^ M-rm ^ ^ w 1 'sMh kci 

(0.13 mo, 1.74 ft^o rTr) cf^ T5R mr ■sirt fern mrr cim weiiq^b ^ PTh mw 
AT Mr w I ^ rr M-rr ^ ( 1.5 mo ,97%) ptr |R Mmi tM [(m-oat) 
Co(Zr 2 ( 0 PP) 9 }R i 

Mraf t fr RRT Mr (ii)xr mNT (ii) % Q;<t^ iM 

R Mrirt M^t%^r-cgM mr mfm fmm r rr I Mm Mr rM -(d ^ M 

w li 


R^ p-Sl^mi<il4ti|-Rm 4Tl4l<4fll-(0,R:jilcHll) rnTRlR {II)('flR7 (11) % iRR-mf^im Tflf^ 

^ MMr, rirtr Mr MMrmr mrr rMt M rri : 

[CM {Zr 2 (OPP) 9 } ] + K (RCOCH COR') 

^ ^ r(RCOCHCOR)M (Zr 2 (OPr’)y}] + KCli (R) 

RR, M = Co (II) RR Cu (II); R = R' = CH 3 (I cIR & la' ); - 

R = R ' = CF 3 ( Ib RR Ib' ); R = CH 3 , R' = CF3 (ic RR ic ' ) ) 
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[Cl M [ Zr 2 (0Pi-’)9 ) ] + K (0.\r) ^ ^ [(u-OAr) M [ Zrj (OlV)^ ) ] + KCI i Gl) 

Ar = 2,6-Me2C6H3 ( Ila cT^TT Il'a ); Ar = 3, 5-Me2C6H3 ; 

(lib W lib'); Ar = p - CIC^I^ ( lie rTSTT lie') 

m ^ (II) la, Ib, Ic, Ila, Ilb, lie' ^ ^ I cT^IT 

^ (II) % M la', Ib', Ic', Ila'. Ilb' cim He'. 

;3^?|Tb fcrErt[£nf^fc(i cfjt f^Fi sjw cfpaflcfR^ / 'Sr^i^ ^ssf'TicFT att 
#( %) fiffir SRI ^ ftRU W I 

FRofrq- tI cbtslT^ (II) % fciwirf^ [(RCOCHCOR') Co [Zr, (OPr')^) ] 
(la - Ic) CRT '3RrteMcr WT ^ ^ AT ciiwilcbTiT geiT | [(M - OAr)Co (Zr^ 

(01V)9}] ( lla - He) >31^% <3IcRI^ ^ 'SPWferT 

[Co {Zr2 (OPr‘)9}]’^ (_18T/ 0.1 Mfo inGbft HT ) ^tR 'STcTW^ilrai, [Co (M - 
OAr)]„ (W§?Rf)) ^ I : 

2[(|i-OAr[Co{Zr2(OPr')9[^-4[Co{Zr2(Oi¥)9)2lt + CoI^-OAr),! 

TTRlR'Jlil^Plcbj^m-qTf, TTFIFtI^IW 
CgHg, CCI4 ^ n ^ 

^^?Fr5fl?r 

3?TK ('3T) ^ cT^ % TIT2I-TIT8I FlcF## 'STKRFff % SRI ^ 

W 3% ^ ARIT trit yRl^Rrt 4rt?l^ %T ^ ll 

^TWoRfr 3flR P-Sl^ATtzI^-cBlslRe (II) £nf^ TI^W, RI Tn?r ^ cRIT • 

3TI^ % 51% %R[T5%T f I TRft 2F1#RF fcleTRRFf {M, sM%, cRf^' 

^ AR% tcF%T) ^ 31#^ 1 1 3r^^rR CRT wr ^ AR ■^n^RIRRit 

erm p-5i^%R%%-^5(q5r it^strh a% i 

2CTAT (II) % ARTt%%fr2Tf^ [(RCOCHCOCF3) Co{Zr2(OlV)9)KIa-Ic) 

# fjlR3RftcfRRT (%%% / n -|cf#R %^rt SRT ^ f^fRIT W efST %Rr ^ RR cTns^fRRI 
% %RT W i ^ ^RR!FRTI^-c 5?T% [([i-OAr [Co (Zrj (OIV)^] (Ila' - He') Hfit ^ 
AR ARR %RTT W % t 3TA^ 3RR%f if aTAA^RT t A^T (3T%f^ A') %RTT-%F| cI^ 
SRT 3T%[Rf%cr %AT ARA I 

^RlfRIRRII cF^) A5t RaIrS# ^1 A^rRn# ^ %RRR RRxRIT 

R^T%r I feRA, ^#31^, % RTT8I ^(A^, ^cf^RR RTRERfT ^^1%T 



^ ■3TSPH 
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1 1 ^ WI o^cW '3TFTfw (Molecular complexily)^^'; ^^zr-=FfsFr 

<3THPRr 5RT ^ ^1 

cf#tr-1c[wr[f^ [Co [Zrj (OPr*)^] 'm 

I W RF#ifecr m ^ JT^f^RT =RcIT I : 

Me OH > E + OH, N-Pr OH, N-BuOH, 2-Bu Oh » s - BuOH » t - Bu OH 

SRT -ariwBfpncf# m mRiw^et, ^ % cift ^ (25° % o ^ 
t ^ ^jlTclT li 

[CulZr, (OPP) 9 ]((i- Cl)] + 9 MeOH > [CulZr, (OMe') 9 ]([i- Cl)] + 9 PPOH t 

^ #(, EtOH, nR OH, n-BuOH 'SfR i-BuOH % ^2] 9-'3ll^tilHlHlcrt?l ^ 
Hf^FTFR 'T^'cicli^ rTPT 9R; ^ f: 

[CulZro (OPr‘) 9 ](|i- Cl)] + 9 ROH ^[CuIZro (OR) 9 ](li- Cl)] + 9Pr'OH T 

('snfePT) 

(uT[^ R = Et, n - Pr, n-Bu 2fT i-Bu) 

^3Rf% s-BuOH % snfepi ■?Tr2i If ^ ^ 3 ^ 21 ^ ^ I- 

[Cu{Zr 2 (OPr') 9 l((i- Cl)]+ 3 s-BuOH ^ , [Cu{Zr 2 (OPr’)c,(p- CD] + 5IVOH T 

^ ?nrr tT!: 

[Cu{Zr 2 (OPr‘) 9 ](|x- Cl)]+5s-BuOH ^ J CufZro (OPr') 4 (OBu"^) 5 ](ju- CDl+SPPOH T 

s-BuOH % ^ST 'SH^BlylMIcP^r c^T ^ ^?TT ^ I ^ 

'SlRTf^i^iT % Pw^RclWT e[^ ^ ?FTRfR %2TT W I 

[Cu{Zr2(OP09}(^- Cl)] + 9 s-BuOH ^ ^ fCuiZr? (OPi^)4(OBu-05]()r- Cl)]+9PPOH t 

^ siMiPii t-BuOH^ ^ PPOH ^ ci?r 

cit cEHTR 14 'EprI: % OTPRT ITTET g-STT, Rlticbl #EJZ=T, [Cu{Zr2(OPi°)3(OBu‘)6) 

(p-ci))]l •• 

[Cu{Zr 2 (OlV) 9 ](p- Cl)] + 9 t-BuOH^^[Cu{Zr 2 (OPr^) 3 (OBu‘) 6 }(p- Cl)]+6PPOH t 
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[Cl Co|Zi-,(OPr‘X,}l 11 = [Cl CuiZr. (OFr^.,]; Ar = 22, 6 , -Me.C^Hj ( lla & Ha'); 
= 3, 5 (Ilb -3?k 11b'); Ar = p-Cl C„ H 4 (11c He') 


(lb) 

(II) fcpspi (II) M fcrf^ % wsT <mNplcj, 

aiW^; -m cpjf fPT Cl^ (|ieff) ^ ^ 


gif^ Plf^ ^ aisjjq^ 
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TM 






^ 
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^ mm (II) M ^ %T- ^ CISTT ^ % 51% 'im 

^ %'^WcbT (^ CgH 6 ,CCl 4 ^ n-tcF^) ^ [Cu{ Zr 2 (OPr‘) 9 ](^-Cl)] 

^ I) ^ f I 

5 * 51 ^ 3 iapFr 

^ cFtWr^ (II) (ia - Ic g'SfT lie - lie) % M fieff ^ ^ ^ 

WJ m 4.60 - 5.20 BM. % W ^ W W ^ % Mfei^'d' W, 4.80 - 5.20 BM. 

^ f 531T-^stsOT [26, 27] 'Srypie^c^ (high .spin Ocudiedron) ^?]%T 1 1 '^<15^1 14^1 

cblsllvti (II) (Ila - He) % M ^JBd' ’TR, 4.60 - 4.80 BM ^ P- 

(la-Ic) (4.85 - 5.20 BM) 2FT f (^HTaft la & Ib) ^ 45%, ¥«racTs [l - OAr 

^ 4414R feddilfef Co(|i - OAr)2Co % ^eff 1 1 45147 % 4^ 444 sn%145 

(la - Ic & Ha - He) 4454-414 ( 1.73BM) %! % 45T% f 44 %%%!, P-5%f45%^ 

TPJ^ 1 1 lO-eff 451 4F, 1.62 - 1.72 BM % 444 ^1 4141 44T I % 44544H (i:tcR 445) % 
4444 f 4^ 4%4?5 4 %4?71-3444T|5 %fwi 4 ^4451 414 1.50 - 1.62 BM % 444 
4 f 1 f4 445R % 4T4 4 45% % 45147 %%! Cu<;>Cu % 4W, 70444;, 4441 Mfd^*4cb« 
■3lf4-I%%14 ( Antilerromagnitic Super Hxehangc ) % 45174 %4T 1 1 “^414, [CulZiIOPr'ly] 
(p-Cl)]„ % M [J-eff 451 4R, 1.45 BM, (% 74444? 531- 4|^ % 45174 I) 1 1 

^1454 4g4R (e. .s. r.) 

45147 (II) % ^ %f445f 451 ^44514 4454 Sl^RcI 1% %7T 7%?^, % 414 47) 

iTIH T% I 54 475 % %5r 313414 %I1, g = 2..340 41H |5 % 445475 717441 4^ 

% I Itr 414 47 45 7lf441 534424 4 %4 % 4174 f%%T ’g' 41% 44 4441 4% 44 534 

712% I 

4uI*»T 451 31tZfEFr 

4% TTS^fw %14144 (II) 2374% % 3^^ 44454 451 '3TK144 %%4 f47I44 % f%41 
441 1 71% 23744 % 'STTFlfRl 17.9 x 10^ 4%o ' ^ % 414 %% 4% f, 

:% -"ri^ (I.') 7 ^ (I3 wpiy R 4^441 1 1 57%5 744 % 5311 -SlPli^ 2% 71745, 

19.6 X 10 ’5%%o 47 % §fl757 (Shoulder) 2% 4§1%I I (% fe45 3147€T%, 345 3444, (2(; 
4 2|, )5% 3r545712%4 % jlfRlfel 45741 1 1 744P47124 45147 %4 445R % RlPlPd 

741 4 4124 54174 I, (24) 43015212%4 %7 2f%2CT7, (74) ,142%M4 151%f4571, 3% (4) 
■34345(42%4 1 '311545712%4 45147 (H) 237174'’'^' 451 3^^ 345 fs 4^lf71F t^^54l 

3.; -’i; ( ~ 16()(K) %o%o ' 47) 714544 % 45174 %41 1 1 2151 47 71% 4) Pi 45 345 RSl 

%' 14500- 15,550 %o%o % 4714 4 (747%) da & lb) 45%n 5 I M 454R (11) % 4% 
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cRq? D4h I, ^ [Ccl{Zr2(OPr‘)9](|a- Cl)]-'' % wm I, 

# 1 : {Zr2(OPr')9} ^ i:Tcf^ ^scp^ cl5t ?Rf % WT 1 1 

«RTrfi 3iam 

(II) ^fjRI (II) «Tlf^ ^ ' 3 RRxR ^roffCT- 351M ’M ^ STTH 

fen w ci«iT eiffeifer sFr^is v(C— O) = 118 O - 940 %oTfto-' 

(fe(T v(Zr— O) = 630 - 570 ^oifro-'; v(Co/Cu— O = 490-400 ^o^fto-*; v(Cu 

- Cl) = 350 -205 %o3^to- ' nr 1 1 cg?qw, v(C = C) = 1540 ^o3f(o“'; 

v(c = 0) = 1610 ^oi^rto-'; aicr?ifer ip# nit n^ifer 1 1 % fer, v(c 

— 0) = 1275-1285 #o#o-'; qz qiH fell W # 5 iP ^(^C-O) = 1240 - 1265) 
^o#o-'; ^ + 25 to#o-‘; 1311 >311^ cTOn I (l3rR#-2 1 


fcTifldl-sfnRT 

#0 irpT ^ %feT, TFiFTR fenfeiran, iJRIJi: ^ nTmi# I fefe 
^ wiW q^R fen 1 1 
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f^’IT’T, IJK (tRo) 

28, 19981 

^ronr 

W im ^ WRIT qr sirarfe #htr % 
qgfq<s4id qRuiH % q%T sni /-qoeR % ’RI Iwih qw Tsnftri 
45 W I % I ITT WRT ^ JT; tR? qq n?]T <l'c|ct) TFirarr qq TSJlfqd 4^ 
% initq' ^ Tirw w I ^ fe wrr w^q^ ciir efiR^=bdi % 
qr •simifm 1 1 qra# % fq^retwr # iq hr w 3 Ihr qfRiPT 
Ri^ ^ qTF f I 


Abstract 

Some results involving I-function and Gegenbauer 
polynomials. By Vishwa Monan Vyas mid Aijuii K. Railiie, 
Deparlinent of Maiiiemaiics, Dungm ('ollegc, Bikmier (Raj). 

The object of this paper is to establish an expansion theorem 
for /“function by utilizing a well known result of Professor 
Askey's series on Gegenbauer polynomials. Tliis theorem has 
been further employed to evaluate an integral with the help of 
the orthogonality property of the Gegenbauer polynomials. 
These results generalize a number of particular cases on 
appropriately specialising the parameters some of which are 
known and others are believed to be new. 


1 . rmmi 

■^■friRid TTcf inwTri‘< % w-wr TTirferq m t\ ^ ^ /-9 wt 

mr Rr ^ ^ qf^nftrr ^ niftier ferr wrti 
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cHM 3 T^ 





1 ^ , . . . , ^ Cij^ , , (ijj j 

*1) (P,r «-r '’„). 

= (2k /) ' * j Ws)::''' (Is 
V. 


( 1 . 1 ) 


B(.v) 


rr r'Y p . 

/ = 1 V 


/?..V K 
■ )/=l 


+ Ajs 


r' (Is 


( 1 . 2 ) 


•1 

j := /?/ + 1 V 


7t r'Y 1 - p^ - /?,.v] ^ r'(a.j~Ajs] 

^ ■' //=/;-.- 1 \ / 


^ a.j . (/■ = 1- 2 />) crSTT . (./ = 1.2 q) #T9T f cT^H Aj > 0 

(/ = 1. 2 p) r[cr p. >.() (./• = 1. 2 -.11) ^ OjU = 1. 2 p) ^ hj 

(j = 1,2 (/) 3TWf^ ^ wr f ctstt 'rttr sft 

i. I '3117 !TrarT,5?r f i-wt w %\ ^ ti-n ^ 


WTT 


p.ll 


.fo,. .A^. c/,) 

V P 

.(p,. B.. h;) 




7 (.-) = 7 ' 


i>-‘i 


Jra, . A, ; (/j 
(P,. /?,: /;, 


a„ . .4,, : a„ 




fx„ + 1 . A„ + 1 : + 1 j [Y'"/' ■ ’ ' 7 ' ] 



= ( 27 t i) ‘ J e(.v) . -'■ (Is 

V. 


(1.3) 



WMT qRuim 

^ 0(5) w I 


0(5) = 




- aj + AjS 


K yjh-^^^n^,) n (a,- A.: 

j = m+\ \ Jj = ,i+ W 


/(;) 
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(1.4) 




c = 


min r Re f p,//?: 

l<j<m^ V 


(1..S) 


z% '31?q’ ^rFT % f^l 

^icfKfr I % 00icbth4 (i.-'o •srPrarfr #n 

^ large I < 0jt/2, 0 > 0 
uTfl 


0 = I «/• - I + I AjOj - I AjOj 

J - I j-in j \ j \ 


( 1 . 6 ) 


2. 3lFR*faF rR"*IR 

1. »FR5rR C CO 50) ^ 0l41=h('J| I, FFT^ 


f 1 - Irr + R ] ’> = X 

^ ' n 0 




j(i-x2y‘ '/’e,';(.v)c;;,cv)j.v = //„5„,„ 


( 2 . 1 ) 


( 2 . 2 ) 
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fcf^^ g’ 2 T[ {lc 5 l 




2 ^ Tir(// + 2 \)) 
{n + \))// ! (r(\))|- 


cTSTT 


0 ^■qf^ fii n 



3. 3Tn%l'l ^ ^ 

(sill (})l-l^ cf (COS <^) - I aS;)'- c;\,„ (sin ([))•-« (cos (ti) (2.3) 

II 0 

a -- 1/2 < P < a . A l^'l' > 0. 


cTSTT 


s-o -|i (/ + 2ii + (x) (/ + 2u ) ! r(a) r(/ + 2P) r(/ + u + a) 
Hi i + g - P) 

''”''7:1^~~P)T(/T« + p + i)'Y(/ + luVia) np) 


(2.4) 


^ a = 1 Y (2.3) 5RT aiH ^ 4itYYT fl ^3MT 1 1 

(sin <I))-I^ ' cf (cos (li) = X Af / sin (/ + 2n + 1)4> (2.5) 

// (' 

(5 > 0 , [i L 2 , ... 

cfSTT 


ti' _ lY'Y/ -t »)■ 'Y--* 2p) I'di - p + 1 ) 

'“■'“/! ;7rrY -’'^P)" 'n7 + V +" pV I) r(p) 


5^; Y^(2..s) fi I 0 crm p - i - .v Y Yf m\ m “M 1 1 



/-WT ^ wrafR ^ 
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4. >iiH4i{ sjgq? % Iran gjT 


C 


V 

n 


(cos <i)) = X 

k = 0 


(- «)<■- (^)/: (^)« 
k ! n ! (1 - \) - rt)jt 


cos (n - 2k) ^ 


(2.7) 


^ ^ ^ Rr 5i%r ffe WfT I 


“ j ni + U n + \ 
^ ;; + 3,r/^2 

M = 0 


4z 


(2-a-u, 1; l).i (^a,-, A^-; 

( / + 2; 2; 1) 1 Bj-, 


( 1 , 1 ; 1) , ( / + 2 + u , 1 ; L), 
(Pr 0 -“■'■!) 


2 ^^- - (/ + 2 « + g) (I + 2u) ! Ha) W + u + a) 
i ! u ! r(l + 2k + 2a) 


X cf (sin <{i)‘“ (cos (t)) 

/ + 2i/ 


l 

= sin^ 4) X 

k=0 


(- /)> 
/! ^■! 


, wz ■+• 2, n + 1 
/? + 3, 3 



(/- 1, 1; l),i [aj. A,-; 

(/:+ 1 , 1 ; 1) . (/+ 1. 1 1). 1 (P)’ ’ 1 j . 


(K 1; 1), (1. 1 •■ 1) 


X, cos (/ + 2k) 0 


(3.1) 


0 < 0 < Tt. e > 0, Uirg z l< 071/2 9^ ^ t ^ (1-6) ^1 W 1 1 
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SM cTSTT %o 


!jcR^-(3.i) ^ (3.1) % crm?r ^ i ^ ^ f #( 

(3.1) ^ TTFRTTT ^ I- Wf ^ 7=miW ^ ^ I 

, _ V -i- f e(.0 r(a - 1 + u + s) TO + 2 - 2s) ^2s ^ 

^ 2k i ^L m + 2 + u - s) r(a - 1 + s) r(l - s) " 

r 2^«-2(/ + 2u - a) (7 + 2i;) ! Ha) FU + » 4- 
^ l_ ' / ! ;/ ! r(l + 2 h + 2a) 

X c“^2u ■“' 

m cfSTT %T ^ fFT-qR-H'dH | ’'-it % ^ ^Tcff % I ' 

fe7 (2.3) ^ 271^ CRT RB (i = 1 - .s cff 

I = ;r^ j (.sill (j))' "' f) ^ (cos (?) 0(s') . :f ds (.3.3) 

iK I I ^ 


5TS ^ ?T wrnr (2.7) ^ im cR w -u = i - ^ctsit n = /^ 
1 


/ = siir <}) 


271 / 


siir (> 


X 

it = U 


(-0^ (1 - .s)^ (1 - s)i 
l \ k\ is - l)k 


cos (/ - 2k) (j) j 0(i') . ds 


(3.4) 


5T5 TRIW ?Br #T ^ jFT ^?5T^ ^ % T?Tng;, mn w 

^ (1.3) ^BT OT#T 3BT^ % Trifecf W (3.1) WH flclT 1 1 

4. ug^ «MiabTfl 

RT 11^ ^ (3.1) c[5t TTflWr t RRT TPTfW ^BT RB fTR feTT W 1 1 
£ -— --7 J .siir i? c“ (cos(?) cm (I - 2k) 


X / 


m +• 2, « + 1 
p + 3. </ + 3 


(/ + 1, 1 ; 1) 1 A,.; 


(7 - 1, 1 ; 1 ).(/^ 1. 1 ; 1) , f (i R : 1 ' 

L. I J I 



/-WT ^HUsiK IfR; ^ 

( u 1 ; 1) , ( 1, 1 : 1) 

{^J, Bj-, bj] , (1 -k+ 1. l\ l) 

V / 9 

_K r(I + a + r) Jm+hn+l 
“ 2 './!/■! r(a) /' + 3,g + 2 

(2 - a - r, 1; 1)^1 (^aj, Aji aj^^, 

l).i (P;"®/’ l),„.m+r 

(1, 1 ; 1), (/ + r + 2, 1; 1) 

^ ( P:. B:-. hj] . c2 - a, 1. 1) 

^ 0 < (})■ < 71 , ./■ = 0, 1, 2, . . . , e > 0, hirg : 1 < e 71/2 ^ e ^ t ^ ( 1-6) 

^ W ll 

IFfra^ (4.1) ^ ^ ^ mRiJIFT (3.1) % ^ 3TSit ^ C“ j,(co^)^ 

^ ^ <I> % I, Wf5^ TTt cf %T 2BT 

iHTT- MRddH ^ ^ ?T^' I) ^ ^ 

(2 - a - «. 1; l).i (^oy, Aj; 

{l + 2-,2; l)_i ^p;, Bj-, 1 

(1, 1; 1), (/ + 2 + 11, 1; 1) 

(|)j, /)j;i-;)^.(2-a.l.l), 

' 2-«--(/ + 2ii + a) (I + 2u) 1 rfg) T(l + u + a) 

/ ! uh r(l + 2u + 2a) 


^ /» + i , 4- 1 

l' + Xq-^2 


n 

X J (Siu#“ (COS(t)) c:;'_^2r 

0 
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^ cr 8 iT > 31 ^ 


= I 7r?T J shr(l) cos(/ - 2k) (COS0) 

k 0 ‘ ^ • Q 


^ m + 2 , /z + 1 
l) + 3,q+3 



(/+ 1 , 1 ; l),i [a,., Aj: 

[k+lA: 1),(/+ 1, 1 : l)j ^ )„,,,„+r 


(1. 1; 1). (1. 1 ; 1) 

(Pr ^'/ ]/ 0 - A- -r 1, 1; l)j 

arw (4.2) cp ^ TO 4^ (2.2) ^ BFITOT ^ ^ 

?it sfrt % f^’ ^4l4)d (4.1) Sf?[ W >= I 


5. RRrc 

^ (Tcp CRT t\ HJTTO Wf I Rf^ ^ )?-WT, 

tpycp^l-t) ^n^uR cR C-TOF Rfer 1 1 3R|° JTProt % IRRt^IcR'JT R ^ 21T TR§t 

^TRTRJTO'^' 1^ 3RT % 5TTcf hR'^IH ^ITH RR t M<^ TOTTOM % 

§M 461 4^ ^ ^ I 
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• ^ ^ t 3T5?F8TR ^ ^51^ 3fT ufr ^^P^^ ^ 

51^ eiw % ^ ^Tf#T ^ ^§Tr ^ ^ I 
% 5rtRT ^BT ^ ^ ^ M M ^ tinf^ '3T5?F«TR' 

' ^ Wfl^ I 

• ^ fl^ W ^ ^ ^ ^ It ^51^ ^ feRl <3m\ 

31^ fM ^ ^€IT^ crar ^ ^ ^§fm ^ M ftrfj fir 

ftR ^ifly, I 

• ^ffM ^ ^ ^ % 3T5^ cpF -It ciiRf^ ^ W«T 1 1 ?F % M 

w ^ 51% 5f^ ^ % ffem t ^ ^ ItR I 

• ^ ^ miRraRT ^?Kf ^ W«T %R ^ ^ ^ ta ^ ^T%R, 

^ K4FeCN6 ^SRT apj/ I ^ZIT%^ ^ W^ ^ %R ^ W ^ SRW 

ft FcfRT |l 

• Urof #T %% ^ Rzjft ^ '3?%?ff % W2f ZJJ^ W ^ <3T%§T ^ 

^ ^IjRr ^ ItRl 
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(Abstract) ^ f# W^RT ^ ^ ^ 1 

• M<^l§RTtf R|5| cfj%t ffetft wit ^ 1%R^ %l ZfjRR ^ '31% ^lUz) 1 fFT 'TF 

3W #[ <3\m % f%# 1% ^Rflt I %R% 3nzi5R ^ %R WRT I, 13^ 
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% ^TRF %!IZ% % fT^T t% ^ F%% I 
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3m:o 3m:o ftstt * 3511, %o, %5f%^o ^o, 1928, 150, so 

• 5RtcF % 50 3^1^ (ftfttR) F=% 3^ ^ ^ 3^^ It I 

• “wtrcf, f^m %tR?; 3i3?RrR qto, fciw^ irpt, 
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HS|T gw % iir«rjr 

{Brassiea junea Coss) ^ qiajr |fe, 

3>>mw<R5nM 

iti. %. jar f*iR 

fftrTHiq^ f^, 5tf|i^|4l4 5rnfRR-211007 

[m-\5 1998] 


WIRT 

iR^ ?TRr gir sn^lPicti •sr^zm ^ 

^ WFT ^ twiRiff ^ fen w ni?|PR 

5 ! 5 t #r nrar# o. 40. 60 fePTo/|o ?t 8 jt cR^if (rife, 

■^ITR, ^Rlfer, 'Jitfll > 2 ^ ^Igl) % RT-BIW ^ 9 iai^ 

0, 2, 5 f^o gnr cT icfter zrt^/ioo#o/|ro nn zr ^ 

Tif * 45 |- 5 BJiT% (^r-. 59 ) ZR ^ felT?? ^ 

fen zmr 1 nnin % nfem % ft?: gsn ^ 60 f%o mo/^o 

Fmr rrar nfen % ntF % ^ ’nflnr, fefZBra’ ^ ’fRft’ ^ * 41 ^ 
fejRT, FW ^ FTzRb ^ % I FW ^ ^Pife ^JTRraT ^ ’'JiS ^ 

ll 

Fiffemfe erftTnjcR FT^ Fsn .5 %o nro fenr RrWIo 
gjT trrt fiw fen^ fen feit ^ FFnr fk, §jsn ftt, ^ 
# ^ Fw, gfeif ^ ^ fw, 5 TT?ifeB zr fefernr ^nsrsit 

FT FFTF’ fan 1 FT?5fer f 5 T 60 feo nro^o fm nnr feni 
Rr«m % F^ Ftn % 2 fe?F 5 in t ^ f 5 T Ffci t^nr fw ^ 34.8%, 
TT^ % ^ # 1.6.2% n?TT ^ ^ iMn Finr ^ 10.2';; ^ 

nnjt nrfr I 
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q. ^ cr8IT % 


Abstract 

Effect of nitrogen and micronutient mixture on growth, 
yield and quality of Brassica Junca- By A. K. Ciupla iuid M. K. 
Singh, Allahabad Agricullure Insiitiilc, Allahabad. 

A research experiment was conducted in the research field 
of Agri. chem. Department of Allahabad Agricultural Institute, 
Allahabad. Three doses of nitrogen 0, 40, 60 kg/ha as urea and 
five concentrations of chelated micronutrient mixture, "Devi 
Microshakti" (Cu, S, B , Mn, Zn and Fe), 0, 2, 5 kg granule/ha 
and chelated so!ution/l(X) lit/ha (one and two foliar sprays) were 
added to varuna variety (T-59) of Brassica jiinca coss with three 
replications in a factorial design. 

The results revealed that 60 kg nitrogen and two foliar 
sprays of micronutrients mixturegave significant effect on height 
of plants, brandling, grain yield and nutritive value of grains. 
HighdosecTNand 5kggranule/ha treatment showed significant 
increase in fresh weight of plants, dry w'eight of plant, number 
of pods/plant, number of seeds/plant, primary and secondary 
branding. 60 kg nitrogen alongwith two h)liar sprays of 
micronutrient increased the yield by 34.8%, oil percentage in 
seeds to 15.2% and protein percentage in cake to 10.2% as 
compared to lower value. 


irf cr«Tr ^ ^ Rctff^jcp ^ 1 1 5Rcf?r 41.94 

^ ^ ^ I RRi 24.72 eira itih M I i 

cT^rr ^3^ tiwt rrr ^ 1 1 .30-48% ism w 

20-.305ff^^'Rr ^ 1 1 7TT«T ^ -aTTFR R #?!, F7T RRT % ^ 

% I ^TRcIcP^ ^ RTIRR, STlf^ ^ ^ ^ RRfftjcR fTRT 

% I 31^ ?fRr ^ we I ^ ^ RFRRfcRfi f^lWR, 4)1^41 

cl^ ^ cr«IT =l5t RTRT ^ M 1 1 % 3T3RR 

feo m/to RTRT tr RRIR ^ 4^4 R RRRT 4?RT 1 1 % 

mar t ^ RRff t 41 RFRlt, ^TTMOrt ^ RW, 

?!% mr 5j<zi7 RR, mfM t cmt 45^ rw t ife 4Rft I 

RSR R«IT t RRR mi, tw RRR'-^I, ^ RRT 

t ^ R mm RTf^ RRif ciR irmR Rqm rrt tR 

41 I 


w RRRT SRT tRi ^5R RRrf % % R^ RRTR Rf % 




o 

& 

o 

o 

"o 

^ I 

02 ^ 
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& 

? ^ 

li ^ 


i 4 
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r". -r 
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tr. %. ^ ?r«IT % 


ciH'wfcicb fcfcBRT, #5T ^ w f^erffer cfv!:^ CRT jwrer %qrr w 1 1 

^ % OTTRT 2x1 iflZT cWiRqi sFr^vf ^ <30=1?^ Wl^ ^ ’qtaf^T 

^ f^rsiffer w ci«iT w ^nf^PPT ^ ^ ^ l ^ #r w^fo, 

40, ^ 60 mo/to M IJff'te cl# ^fiT Rr?l^ C^ # 

#T HT^r# 0, 2, 5 mo/to ^^\ tM" % %?r ^ % l^o/ioo toy%o ciiT tTcfi 
g-8n ^ qik fefcFRT ^ 35 ?r 60 #4 te W I 5R^ # 3 

^ fetTT W ^5Tr f|;un?^ if eFfiziT tm I ^ ^ 

cT«lT %?r %r ^ WR, ^RcfT, clM ci^f itm 1 1 irf 

# ciw >7^# (zt-59) I 

’tfrsff #• 90 f #T ^rrft #Tf 5TT£[ftcfJ <31^1 fete ?TTM# # tel, 

5te 'M ^ '7#fe # #RTcr Tte, 5te q#' if ?iFf # #Bcf #sm, so# c^r #w 
m, ## qq CTT31T m, ^tt:, #3t # q# tei q% wit sr r# teqiR^ 
te w I qte tet ir te te risr #f#[i sr w^te q#w tei w i 

41# ^ #I q#?'!?! SRf ^TRK ^ MltilRi# fecifqqiciq, =6M^< # 

#sr WH feRT if 3RRiqM -4000 t^o RRo IR 5RT flTcI fe^T W I ^ if 

ter wr te?r #fe % fteft Rftl 

W# 1 if ^[cl# # 90 fer W ## c# 'SRicf RW# q# | ffe# RE I 

% wter q^t 'SrtecFi WT 60 feo w/to srm ^wqtei ^ ri 

# SR q#qr fteRi Ritfen RRR 1 1 # WT qq ## # Rq# m tet 

3IrST qRcl ^ w 1 qfter t q? # RI2: I fe Rterq # RfeRR WT (60 feo 
TrTo/|o)^?Rtef ii qk % q#q fteR qq te m r?# qqiq te 1 1 fiit qqqi 
qq qfenq % i te oijqqR i qrqr 1 1 w# i if qr^te qqr fete qi 

# qteqq q^ Rfterq WT qsq Tjwtef % 5 feo uio/to qqi sfer % 2 

q#T fefqqq qq ^RRlff qRq te W 1 1 ^SRlte Rt^Tot qq qi# s# 3#^ #?! qq 
q#q fe^qqq erfen Rsfe qrqr w i qq qqr fqR***' qq % qqi i arqi #q 
i Ri qqqr qq qqrq te 1 1 qte qqi# ^ ## if #RTcr qtef c# wi, qv# i" te 
qi" #BcT ter, #qf qq wi m qqr ^jsn qR if wr qqqq qq qqiq te w 1 1 
w# if wter qq qqiq m I ^wte ifi f^ram qq qqiq Rrarfer rri % 

^ c# 3fR I qR5 qi# 3#^ #?! qq 2 q#fq fs^qqq qqfffeB qT«fe 

■Ri 1 1 qq qqr fqR'**' i qqr i 3iqi teff if qiqi c# ^?Rte ct# qi' 3ite 
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ifM ^ t ^ ^ ^ rji ci^ TjqfcT ^ ^ W I =FT cl5t 

OTSTR ^!t©!TT 1 ^ M ^ arqfg; ^TTf^R? 40 f^o mo/%o ?T8IT ^ ^ 

m I ^ m ^ W I ^fT5^rJR cFT ^ qtw ^ 

^ W3it CRT ^3?Rr wcT ^ m arf^icfKrfT w (60 fe mo/to) ^ 

ft«PT ^ cCT imicT ^ w I ^ =i5t 'Si^rm 

% fef^bTcT CRT 25% 'Srflfcfi qFTT W i 

2 



3fkTcr KX|() 

^ 'jfNr 
m 


#jT ^ ^ =fjT 
j|%§Tcr 

oi -N* -v r\ 


OTJT (Jo/ 50 ) 

m Hf%?Tcr 

N,So 

2.47 

12.67 

38.46 

27.36 

N,S, 

2.69 

13.43 

40.53 

27.59 

N,S 2 

2.69 

13.93 

41.01 

27.3 

- N,S 3 

2.77 

13.87 

40.28 

27.14 

N,S 4 

2.80 

14.30 

41.16 

27.73 

N 2 S 0 

2.86 

15.42 

43.16 

28.48 

1 N 2 S, 

3.08 

16.17 



N 2 S 2 

3.10 

17.27 

44.41 


N 2 S 3 

3.12 

17.30 

44.15 

29.57 

N 2 S 4 

3.17 

17.18 


30.16 

1^0 WOT 
fblRlcb <31^ 







0.43 

0.05 

1.33 



0.68 

0.08 

2.10 
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IT. -JHT W 


IFTHTifr ■7l§sil'^7 ^ 60f^o tjto/|o 

cTSJT ^ 5 f^o/to if >311^ TPft ^ ^ ^ 34.8% 7^ I 

#jff ^ ^T=lff^ H%?TcT ^ 60 i%o Tno/^o ^£[T ^1^4) ^ 5 f^o JUo 

^53^ % OT4R ^ W I ^ ft mR'JIIM TI^ ^^rr 3RTI ^ OT'T^ §ff?T M^l'n ^ 4l4l I 

33^ ^ 5fj#T 5#?in ^aclff^ 60 feo tjto 4T?5^3Fr cTSTT 7JW ^ ^ ^ ^ 

^ W W ^ % 10.2'7( OTRi^ Iff I 

UWRRrai §ffST 4)1^ ^ ^tRwFT ^ ^ P|cch4 Pl4)Mf ^ <l45dl t m144) 

Rr-8T^ 4)T 41^5^1 '4'4 60f^oTITo/to ^ lETT^fe t 7J^5*1Hl44o % 41 41 33^511 

^ 471 4Ffl^ [ti$cbl'£[ ^ clFlwf^ ftfcRW, 3^, ^ =3 Mlcri4 ^ WFT47 

I ^«JT #5T ^ ^ I 

l^?r 
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.34 (3), .63.3-.3.38. 
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% 51# % JJRqfid % G-H 5 P|lcRdH 
3Tn. %. ^ 

nPirf w. ^J5T. ir.) 


[m-M 8 , 1998 ] 


♦ 

HRRT 

^ ^n%d //- wr % ^nrf % 

yRW % fM IfM % M # % qfioiwT ^ 

^FSTTPra" feirr w li sm ^snicr ^Ruii^T # Rrftre: 

^?TT 3 Tt ^ ?t?Tfxir w 1 1 


Abstract 

Generalized integrals for product of pair of Kelvin and 
generalized H-functions. By R. K. Jmn and A. K. Ronghe, Department 
of Mailiemaiics, S. S. L. Jain Post Graduate College, Vidislia (M. P.) 

In tlie present paper, we evaluate some theorem on generalized 
integrals for a product of pair of Kelvin and generalized H-funciions 
by using results of Exion. Some new mid known results have been shown 
as p^uiicuhir cases. 


L imm\ 

^ WJ I, ^ 

W I, OT ' di4I^d ci^ 

WR ^ cf5T f I 
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'snr. %. ^ ^«iT tT. ^ 




I[x] = I 


mj 
Pi ~^i -r 


(j)j , <|)2 

<1>3 > ‘1*4 


1 

= — J Qis)x^ds, 
2k w - 0 OW 


<1)1 = [(aj, q/)i,i] 




<t >2 = “,/)]/+ I - Pi 

<1>3 = [(bj, 

<t>4 = [0ji> P;/)],„+i , di 
IV = ^/^T 


e(s) = 


n r(/;^ - ^js) n r(l - + ajs) 

./= I irJ 


‘li ■ Pi 

n r(i - bji + p^v^) n (aj^ - a.s) 

j-ni+\ j=l + i 


'OHIcbHH (1.1) ^ >3#?^ I ^ larg (z) I < -^ B jr , (JS > 0 < A < 0) 




/ rn 

^ = X O/- - I o.ji + Z p2 - S p;/ , 

j = 1 7 = / + I ; = 1 j= m + \ 

Pi V; 

A = Z otjv - Z Pj/.ViE(l,...r) 

j- I j= I 

/;, (/ = 1, ... r), </, (/ = 1, ... /•), m,n 
0 < n < Pj , 0 < ni < (jj (/ = 1 , ... /•) 


( 1 . 1 ) 


( 1 . 2 ) 


(1.3) 

(1.4) 


# M I, r ¥Rr I. 
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W a., p. a., , p.,. 1 1 

Oj Oh, + '■) P;, Oh - \ - k) V, a: = 0, 1, 2 ... . 

m r= I, ^ -^r^tfd H-v^ q5iq?T //J^?FT ^ ^ ^?n%rr l 


2. iHl4l^d ^RT^F^TT 

W ^i^qFT ^ Rnf^f^d 5M 'dicUfKr m ^ srt m 

q^r I, uM Fnftq ^ ^ w 1 1 c di4Ifd' Ji?r q^ifer 1 1 


G j a" bcr (oa), bcr (P.v) dx 
0 


= (2a)- " ' 


r 


u + 1, 1/2, 1/2, 1/4, .V4 

(u + 2)/4, (u + 3)/4, (u + 4)/4, (1 - u)/4, (1 - w)/4, (3 - u)/4 




X 4^3 


{u + l)/4, (u + l)/4, (u + 3)/4. (u + 3)/4 

(P/a)^ 


1 / 2 , 1 / 2 , 1 ; 


a > p, H > - 1, 


( 2 . 1 ) 


qf^(2.1) ^ ber(a.v) cFT ber(Px) % MRdRfcT qR ^ 


C J x" bcr (Px), bcr (ox) dx 
0 


= (2p)“- 


r 


« + 1, 1/2, 1/2, 1/4, 3/4 

(u + 2)/4, (« + 3)/4, (u + 4)/4, (1 - u)/4, (1 - u)/4, (3 - u)/4 




X 4F3 


(u + l)/4, (u + l)/4, (!/ + 3)/4, (u + 3)/4 

(a/p)'' 

1 / 2 , 1 / 2 , 1 ; 
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'3TR. ^ ^«IT q. 


[i > a, H > - 1, 


( 2 . 2 ) 


G J x" bci (ou"), bci ((ix) dx 
0 


= (2a)-'' 



r 


ill + 5), 3/2, 3/2, 1/4, 1/2, 3/4 

ill + 6)/4, (« + 7)/4, ill + 8)/4, (1 - iO/4, (1 - h)/4, (1 - jy)/4 


^ 4^3 


iu + 3)/4, (u + 3)/4, ill + 5)/4, (h + 5)/4 
3/2, 3/2, 1; 


(P/a)'^ 


^ a > p, )i > - 3, 


(2.3) 


G j x" her (av), hei ( P.v) d\ 
0 


( 2P)- » ' 
16 


r 


ill + 3), 3/2, 3/2, 1/4, 3/4, 1/2 

ill + 4)/4, ill + 5)/4, ill + 6)/4, (3 - ii)/4, (3 - ii)/4, (1 - ti)/4 


X 4F3 


ill + 3)/4, ill + 3)/4, (II + l)/4, (II + l)/4 

1/2, 1/2, 1; 


(p/a)'’ 


^ a > P, II > - 1. ' (2.4) 

3. ^ ^ IlM cFT (2.1)#(2.4) c}5t ^ f ^ 

t cT^JT xl '3fk /I 3F[§Ti (1.4) #((1.3) ^ f cTSTT (FTfWR % (#1 51#T 

ijcrfe # f I '3TRr # I 

G J x" her (av) her (px) I |.v"i 1 dx 
0 
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BI'Rl (a, [1 /( ± »,) X / 


m, 1 + 5 - 

/;. + 8 . ^, + 7, r 


{.x.2a)-^^ 


(3.1) 


/?, 5fra^ ^RT I, ^ W ^FRR 1 1 


V, ; 1(- u; li ,), (3 - » - 4i:)/4; u,/4), (3 - u - 4A-)/4, Ui/4) 


(1 + 1/ + 4A')/4; (/|/4), (1 + 1/ + 4A’)/4’, Uj/4) (])[, (PtI 


/?, : 1 (1 - h)/ 4; )(,/41, 1 (3 - »)/4; i<j/4), (1 - u)/4\ u/4l $ 3 , 94 


(-I//4; //,/4), (l/2 + ;//4); ;/,/4),( 1/2 + /i/4; /i,/4), (l-i/)/4: «/4) 
(1/2 + ///4; //|/4) (i -///4;//|/4) (l-/i)/4; i/|/4), (3.2) 


BE/?t(a, (i,// + n,) = 2 l‘ 


, y ir(i/2))^r(i./4)r(3/ ji). 

A!((1/2),)2(1), 


qftoTFT (3.1) 5rfc[^£if % ^ I- 


(3.3) 


/y > - 1 . 


G j her (av) her (p.v) / 1 a "iU/a 
0 


= /?/•:/?? (a, p, N ± /^j) X / 


/« + 5, / 

/y. + 7. 1/. + 8. /■ 


i 


(a . 2 a)^^i 1 

/?2 


(3.4) 


^ V2<^ R2 ^ ^ ^ 1 1 
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'3TR. ^ ?r«TT %. 


V2:<t)i,q)2l(l +«;H|), (l+M + 4/t)/4; «/4), (1 + m + 4A-)/4; ;i,/4) 
(3 + 4)/4 + t, ,1/4), (3 + u)/4 + k; u/4)\ 


R 2 : (1)4 , [(2 + h)/4; u,/4), (3 + u)/4; (u,/4), (4 + m)/4; ii/4), 
(1-u/4;u,/4)(1 + h)/4;i/|/4), (3 + i0/4; u/4), (3 + «,/4; u,/4| 4)3 
(h)/4; m,/4) (u/4: u/4), (-2 + u)/4; «,/4)] (3.5) 


BER (a, 3, u ± «,) 4)1 OTim (3.3) ^ g-sn 1 1 (3.4) 

% >3T:?prfcr tig | — 

H > - 1, a > p, Rc ((/ - (/, (cij/aj)] > - 1, 

00 

G j x" her ((iA) her (ax)I U"i | dx 


= BER T (a, (1 u ± H,) X I 


111 . 1+5 
Pi + f 


(.v.2p) ", 


R, 


(3.6) 


^ 1/1 MMcil 4)1 I ^ 'H 4 lcb<u| (3.2) ^ 1 1 eflT; 

BER T (a, p, « ± ;/ 1 ) = (2p) » ' £ (a/p)^* (1/2))- F (1/4) r (.3/4) 

A!(r(l/ 2),)2(1), 

’Tftw (3.6) ^ <3RPk %er I— 

U > - 1, p > (X, Rc(/( + u, (cij/aj) > - 1, arg (.v) < ^Bn, 

00 

G J a:" her (p.v), her (ax) I lx “1 1 dx 



Il-W^ cJjf^FT 
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= m7?t (a, p, n±H,)x /"';!; ^ 

^ 1^2 #c ^2 ^ ^ ^ (3.5) ^ 1 1 ^#ITR (3.8) 

'EliMsif ^ tg 1 1 

II > - l, B > a,'3fkRe(u + U] (a/Oy)! > - 1. 


(x.ip)"! 




(3.8) 


cjx" bei (ouc) bei (Pjc) / (jc") 

0 

= BERl't (a, p, u ± U|) X I 


mJ+5 

l>. + ^.q. + l.r 


(jc.2a)'-"i 




(3.<)) 


V 3 , /?3 ^ I ^ M 4 )K I— 


Vj: [(-4-ii;«i), (l-« + 4A:)/4; «,/4), (l-« + ui)/4; Ui/4) 


(- 1 - u + uA)/4; k,/4), (- 1 - « + 4A:)/4; u^/4), ())i (jh 


y?3 ; (- 2 - u)/4; h,/4), (- 3 - «/4; H|/4) (1 - u)/4: 11/4), (1 - h)/4; h,/4) 


(I - (0/4-. U|/4), (1 +;i)/4; h,/4) (1 + u)/4; u/4) (S?^,, ^4 


(1 -;0/4; Hi/4), (1-h)/4; u/4), (I -u)/4\ u/4) (3.10) 


#( 


BEi T (a, p, H ± u,) = (2a) ^ Ij Z (P/a)‘*'-' 

1=0 


(r(.3/2)-r(i/4)r(i/2)r(3/4) 
1(3/2),. P(l)t 


(3.11) 


qRunpT (3.9) ^ PinRlR^cf f 1 



86 


'3IR. #T %. ^ 


a > (i, H > - .'^.'SftTRclH + Ui {cij/CLj) > - 3, 


G J x“ hei (av), hei (P^) I |i "i | dx 


0 


= Bl'i't (a. 


p, ll ± /i|) X / 


m + 5,/ 

Pi + 7 , + 8 ; r 



'''4I 

(X . 2a )'' 1 

R, 


^¥4^7 R4 ITTEf^ cBT I ^ ^ JIcRR I — 


(3.12) 


1^4 : <j)|, (()2 (5 + w, ;/|), (3 + u + Ak)/ 4: u^/4), (3 + » + 4^)/4; 


U|/4), (.3 + + 4(-)/4; tt^/4), (5 + u + 4k)/4-, u/4). 


y? 4 : (3 + u)/ 4; i(|/4), (3 + f/)/4; u^/4), (3 + h)/4; «|), <])■,, < 1)4 

(6 + ;0/4; u/4), (7 + ;/)/4; u,/4), (8 +u)/4; ;(,/4), (3 + !0/4; i/,/4 

(3 + .'<)/4; ((|/4), (5 + u/4) U\/4), (5 + u)/4\ 11 /4) (3.13) 

Bi;i t (a, p, u ± ;/|) CRT TFfto (3.11) ^ >3T^ (3.9) cf^ ^ ^ 3 ^ 

^ I I — 

{(ij/aj)\ > - 3, 


G J j(" her (a\) hei (P.v) / U''i | / d\ 

0 

= BICR T (a, p, /( ± ;/ 1 ) X / 


m./ + 5 

/A + 8. f/. + 7; /• 


(A-.2p) "I 


B. 


(3.14) 


^ V5 Pirq^ff CRT I, ^ 1 1 



TTT#^ ll-q^ trg 
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Vj ; (- 2 - tr. !( I ), (1 -It- 4A)/4, /i |/ 4). ( 1 - h - 4k)/ 4; u j/ 4) 


(- H - iik)/4: i/|/4), (- II - uk)/4. u/4) 0,. (J), 


/?, : (_ 3 - u)/4: H|/4). (3 - u)/4: h,/4), (1 - u)/4-, 11/4) 4 ) 3 . 4)4 

(_ u/4\ h/4), (- 1 - u)/4\ u/41 (1 - n)/4: u/4). (1 - u)/4\ u/4) 

(_ 2 _ ,0/4 ; „,/4), (3 - iO/4; «i/4), (3 - iO/4; »i/4), (3. 15) 

qRxinq ' (3.14) PlMfetfed 1 1 

a > p, 1 , > - l.'Sfk Rc (h + !/[ (iij/aj)] > - 1 




M/?t(a,p,»±„i) = (2P) " 


i 16 

V 


I (P/a) 


jt .1 


4_^ 

kl 


{ r(3/2) j-r i/4n/4 ) 
1(1/2), l-(l)i ■ 


(3.16) 


G j .v" her (av) bei (P.v) I l.v ] cLx 

0 


= BER T (a. p. It 


± »|) X / 


m + 5./ 

/'i +7. <,, + «;'■ 


(.V . 2 py'i 



(3.17) 


X3T# Vf, /?(■, ^ I, ^ PlHclxl^ 1 1 

V'fj ; 4)[, 4)i. (3 + It)', tij). (3 + w + 4A’)/4; i/i/4), (3 + ,/ + 4A')/4; u/4) 


( I + „ + A)/4; !o/4), (1 + H + 4A)/ 4; U]/ 4), 



aTR. tfj. % tftr 


/?6 : (« + 4)/4: u,/4), (4 + 5)/4; «i/4), (6 + u)/4; «i/4) 


(3 + u)/4; «|/4), (3 + u)/4; i/,/4) (1 + u)/4; m,/4) 

(1 + u)/4; u,/4), 4)3, (t)4, (3 + u)/4, u,/4) (1 + m)/4; Mi/4 
(I + u)/u; Ui/uX (3.18) 


^ i:BER(a,^u±u) cfTT ■STsf R%Rq(3.16) ^ I SI a > p, 

H > - 1, Re [h - U| (a/aj)] > - 1 1 1 

^3^ : (3.1) JlRt f I 

W-WT WRcfT % ^ WIcbdH % M ^ feUlt f I "SR (2.1) c^t 

wracn ^ w 3iRrf^ ^(PTFP;^ m ^ qf^ci cfR^r, 'r ^ nicRpsif % 3 rp% 

tlrsi ^ -ari^Tfnt I, ^ 1 1 


/ = 


2kw 


j e(;c) 


G j X 

0 


■u + u.s 


'■■ her (ouc) her (f^x) (h 


x' ds 


m (2.i)ci5t mm % oiiniRtb Ripfj^Fr ^ am jr aR^ Rfcmar (i.i) 
R R (3.1) air arRar a^r am ^ 1 1 

Rfir a^ a%T (3.6), (3.i2), (3.i6) ait (2.2), (2.3) trt (2.4) % a#a R am aiT 

li 

4. 53na : 5R oTjara ^ fa ^ a^r aRa m aR^t i 

(i) aR fa (3.1) ^ r = 1 Rir ^ aicff^a aaaa % w-ama ^ aar^r ^ 

aicTT It 

oo 

G j her (a (av) her (px) ^ ^ 


= Ber'l (a, p, ii u^) x H 


m + 5, / 

p. + S, Cf. 4- 1 


(x.2a) 




(4.1) 


1^1 Ra aa aa^ia apflaira ( 3 . 2 ) ^ Rai I #( <t )2 ofR 4)4 ait Ri#a aar 
I aar ber't (a, p4 + «,) ^ mtt. (3.3) R Rar 1 1 
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(ii) ^ WT % (3.1) ^ M ^«TT /• = 1 cfl hR'^iH WR 

<j-9iePT 'Jli^'il I 

aj = a,., = = pj, = c ( / + 1 , ...Pi, 7 = 1 ... cii) 

DO 

G J y' her (av) her (Pa) I ^ ^ .x'^ j dx 
= BeRt (a, p, u ± »,) x ^ 

#T ^ ^ (3.1) ^ cR^ 1 1 

(iii) ^ ^TRarpf (3.1)^ /- := 1. Ill ^{),li = p^= d, = /= a, - Pi - 1 ^ a^ 

% FIR ^2/n - a + 1 % FIR k + in - a + 1/2 , iim^ % FIR ^ l/.vcft hR^iR 
j^cb<l4<i WT ^ 

^ WT 3RI ^iRrR ^ RH Rb^I ^ f 1 

fR^-flRR 

F?FraT % ^ TIFR % ITt^BFi: ff. ^ ^ 

3FRr §fr?R3iif ci?r ^ir cr ^iFk^Ri fen i 
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HRRT 

W ^ ^51#^ cistT srrr ^ qR^riq]' ^ wraw 
% cfif^^-T cW ^ SRT cFPTO % eFFlT 

4)1c1m^ ^ FH ^ ferr w 1 1 ?? jt^ % 31 ^ ^nictwr 

RjlPld M ^ f I 


Abstract 

Lauguere polynomial of matrix argument with zonal 
polynomial. By Pradhyot K. Mishra and P. L. Setlii, Depcirunent of 
Maihemaiics & Siaiisiics, Jai Naraia Vyas Uaiversily, Jodhpur 
(RajasUian). 

In this paper some inlegmls 
of mauix m'guinent due lo (\)n.s 
evaluated wiiii the help of the results given by Consiiuuine^^^ tind 
Subiiiiiincuhiui^ A number of integniis have been deduced from tiiese 
theorems, 'fhese integnil formulae tu*e applicable lo viirious problems 
in multivariate disa'ibulion Uieory. It is also found useful in solving 
problems based on integnil equations. 

The present study is in a way tui extension, to die line of 
approach initialed by Constantine^ Malhai & Saxena^^^^ and 
Subrahmaniai* 


a.ssocialed witli LagueiTej;x)Iynoinials 


amitine^^^ mid Jmnes ' 


have been 
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fiTR t^raiT cTSTT M 


l.IRcTRFrr 

£Ff % cTfIt ^ q#qq q#q 

qq li 

wr-WT qr < 3 ?^ % fcff^ q^^ % q 5 t f^^tini 

c^ |ii- 4. (■>, 91 ^ ^ ^ 6 ] ^ ^ qr 

|i 

2 . ?i%cFr 

^cRfi' p X p #icr £R qrRTwIi ^^^qr^rqqrra' 

S, T, R > O^eJT S, T, W R m # 91 , Re (.) qiT 3 ?^ I (.) ^ 3 RT^ 3 t?T, J (.) q^T 

3 T«f I (.) I' 3 TT p X p ^TPRr s, w^fes>o qr«Tr i-s>ofes % 

3 Ti#twqf ^ cTsiT 0 q=f 1 % irsJT ^ I ^kft II (.) II ^FraqF I (.) % qpff ^ i 
^ qr ^if^ tf^RT £iw[cR f 3Rrj ^T#f^'3T[#tw# 9?! 97# % ?;q ^ 

f^rar ^ TRlxIT 1 1 I (.)l I (.) % % f^, tr (.) TjqcjT | (.) % #§T % #t 

(.) % q^ fcRFt ?r#f qq #iqRT 1 1 

3. ^iqq 

S cTSTT fqf^ST qqqq % qq q#qq Ttf^RT fcfciT^ cT^rr ffetr qq f^rqqTT 
qqrf, qt#R^ q-qr fqqqqr (i995) # qm #ctt 1 1 px p 31139 ^ 

^ff^qw g(x) qq fqqR q^^'i hfit px p qi%r x % p(p + i) icrf^ q^ 

k 1%# qi# qpqpq qgqq x qq tqsq TRfe 1 1 cg^Fq#q px p %f^qq % SRT 

X -> L X 1/ qqfqqrq w^rfi qq fcrqR ^ \ qqqqft’ v, c v, rncq-kL ABc\kkPm cw 

q#L VjC V, qqqqq ^f^cp# % %cr I qf^ Vs qq q^ 3qqRft 

q# #qT cfr q^ 3 idsilq 3 qqR# cb^didi 1 1 qf f^wiqr ^ qiqqTT I 
f% ^ids^q #?qq qpTqrqft v,, % q^§f q>|xbH ^ ’^irfeci' # qnqrr I qfr fcnrpff 
K = (k,,k,... kp), k, >k3>...> k^ > 0 % qPRT p ^ # 3Tf^ qt q#q9 3qqR# # 
3?feftq- tTcp oTPTpiit 3qW^ #qrr 1 1 MRnqff % qnf^ % -3^1#^ 
-Ik ^ 3qqR# q^q# siqr ^qq^q ## f qft qi^pq qR# r# qq qs^q WR 
Ck (X) qqR cfR^ 1 1 fq si^q# ^ qcre; ?fq cp qrqf % qpq f 1 % #HfqR % 
?q q§q# q^ 3qq#icr qrqqT 3# cpfeq ^ 1 Jif^cRi, q^ffcp % qrqqr fcrf^qs q^RFif 
c^t f^^qqr % fq %qftq qgq# % ^ 5# C# 3nq?qcBc(T #cft 1 1 ^ 507 qq ^r 
f^^qqr ## R7^ qi# mR*jih qii q«nRlqr qq# % qqfq ## l qftRM % 'q lR^llq ' q^:R<^q 
^ ’JR qR‘j|iq qrq #qTT I q? I f% 'qq? 1 X 1 ^qqi |-3TqR][ 3 T#r qiqq 1 1 



^ 4)>|ict5 cCT clFK slfT^ 


<J3 


Q (X) = ./■ 


(3.1) 


'Sra's Q (X) ^ M ^ ^ ^ I ^<ywi'4 wr m srtr 

PlHcl^ll 

on C ( V) 

,./,iv) = £ ^ l,nx)i^- = I X (3.2) 

A = () ^ ' A = () A' * 

/ - X > 0 % i%tr TOR frora^ I arsjf^ x = x' > o ctstt x % wm 

RH 0 cfSIT 1 % ^ 1 1 




f^Rl% 


A- = 0 k 


(“)k 

1/ - XI “ = II J7 Q(X) 


(a), = n 

J=1 


fa-^ 


X = f /■•, k,, . A-, > > kj, > 0 


(3.3) 


(3.4) 


I Q. (// ' X H'l) clH = Q. (X) Q. (lyC), ij) (3.5) 

0 (/)) 


^ / clWrai ^tfeRT I, ((Mh-hd p X p ARi-wf ^ i7llPSl45 ^ I 

^/H ?R ^ 1 1 

4. STFt mR«iih aiRRiR)^ q|i{t 

PiH'ifer hR'jiih ^pTFRFr''"' % I, 

(i)|<^f/-(-X.S’)LS'l “ Q(-S7)J.V-r/f,X)IXr'Q.(X-' 7) (4.1) 

S>0 

^ Cj CS’) I ^ X = (A, . ..., A-p % W I; A, > A, > ...>0 

k cBi, t I rc (o > ^ ^ ^ I ^sir 
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TOk ct^tf k. M 


(/^ i) p 


r„ (/, AO = Tc^' 4 nr 


y=i 


/ 4- A.' 


7 


(/' - 1 ) 


V 


(4.2) 


^TWcR' /J X /; £FT # 1 % 4 1 1 

^ crm qr^i^cB ^?ffer lifter ^ritsRT ^ 


(ii) J e//- ( - ZV) I .V I ' 

.V > n 


(p+\) 


c^’ (7;v ‘ ) cis = (I, K)\z\ ' q. (Z7) (4..^) 




Re (!) > ^0-!- + (■, , Z = Z' > 0; T = 7' > 0, Re (Z) > 0 


c , (r ') , rji,K)rju,-k) 

(iii) J I.VI 2 I/+.VI (' + ») q /no e 


:^(RS)ds=- 


.1 > 0 


^1,0 + u) 


Ci,(R) (4.4) 




E L, E i 


1^0(0 > Re(//) > k—— + A-,cr2IT7? = 7? ' > 0, Rc(7?) > 0 


(iv) j LSI I - I / + S\ - (' + "> q. (R .S-‘) els = 


.y>0 


'!], (I, -k) 1], (ilk) X (/ + It) 
r (i + u) 


(4..S) 


zi^-i ^ ^ jRfsn: f^iM ^ I- 


(v) 


r ,, rjRK)rju) 

JhSi' 2 1/-SI" 2 C,(RS)dS= i ^ 


^ > 0 


cTSlT 


+ H, K) 

... r„(/.-/or„(,o 


q(7?) (4.6) 


(Vi) Ji.si' 2 iz-.si"- 2 q.(7?.s-‘)j.s= T;, q.(/?) ( 4 . 7 ) 


.y > 0 


r (/ + /q “ AO 


ewTk) 


Re (/) > + Aj ; Re (//) > ^ (F 4- u) > ^ + Aj, ^' = A ' > 0 



^[fTc[ C# cf?fniFR m WtT si|q^ 
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r,, (/, - K) 

r,,(0 


(- ir 


p+\ 


- 1 


(4.8) 


(4.8) (4^5T I ^§TT % TO 1 1960, p. 23. p. 32] ^ 1 


5.^ qftoTH 

JT^ 1 . R cr«TT T i|l^RSi45 R^cT ^ eft ffe TOIT I 1% 

f , (P+l) 

J etr ( - RS) LV I 2 L (.V7) dS 

s>o 


n,, (a + [i) 


fa ^ 
-p;a + ^; 


R-‘7 


(5.1) 




Re (i) > 


P-l 


R = R'> 0. T= T > 0, liy?ll< 1, 


< 1 


m ^ ^rftcRf JRtTOB cBT RFR 5(|cr^ 


L J'' (SI) dS 


n,, (g + P) 
41,, (a) 


i/^i 


/'+ 1 


.S7 


^ M ^ feqr TOiT I 


,F, (a;P;X) = I I 
k = 0 A- 


(o.)kC,(X) 

(p), k ! 


Rqpft tor I ^ i l 


(5.2) 


(5. .3) 


cT«IT 


r 


n,, (a) = r^, 


a + 


V 


E±1 

1 


\ 

y 



% 


jnik f^eiT crsrr M 


M cR?R^ fe^TT I 


Q (•'>’) - ^h.k 


.. I .V I *■ 


k. 


\S I /' 

..., I I 


(5.4) 


TIT fcRR ct7;(% ^ 


.V, = 




..., r 


'SrqtET T fcRRnf % %T 


C,(7) = 4:A-, /ti, /*:..../)■ 


(5.5) 




C,(S-n = cl, I.S^I*. 

^r'ft^RTTT (14) ^ iR = / % tt 

r , (P •^ 1 ) 

/(•/) = J elr ( - .V) I .S' I 2 L jj"' (SI) dS 

.v>0 


n/' (a + P) 
n,, (a) 


I I 

k = 0 A- 


(-P)a 


/ 

(X + 

\ 


£+J. 



(5.6) 


X I j eir (-.S') LSI 
()(/!) .V>() 


(l>+ I) 

2 C^iSHTH') dS dH 


f f t 

/(■/) = 11 J J eir (-,S)I.SI 2 Cf.(SH'rH') dS dH 

()(p) S>0 

^61 


n 


n (a + ji) 


I I 


(- 1 % 


T- = o; 


a f 


E±1 
2 /• 


k ! 


(5.6) 
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fi'l) = X] ] elr{-S’)\S\' 2 

,v > 0 


C,(S)C,iD 

C.iD 


(5.5) % qr 


./■('/) 


f{t) CkQ) 

Q-W 


(5.8) 


RHt § 0 ; f% T fcIcRnf I, FT f , f ;■ / ) , 'K cl?r cR ^ f 'SfR 

+ J etr ( - .S’ ) 1 5- 1 ' ” 1 .S', I *i " 1 .S'^, I ^''' J.V (5.9) 

.j >0 

m =Rt f I .S' cHT U' U^ ■'hM'wRcf m, ^ U T 3 ? 7 ^ f^njj^RT I, TTIH 

I - 

P 

./ = 2 n 

cfSTT 

1 

i .s; 1 = n III 

./ = j '' 

(5.8) ^ TO TTOrnro h ^ ^?ftctt I 

n n I c\p{-iijj) dip, n J nrfj ^ exp (-;/“,) dir 

/■ = I J < / ' ■ ''■'./= 1 

!i p 

= rJ’ 4 n ViV,] 

J = 1 

\' = ( T k, - ij - 1). 2 

(4,1) R /T = / % feR mR'JIW RTH ^ I 
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w it. ip’. M 


/(7) = Q.(7) (5.10) 

R ^ I , ^ (5.i)c??r 7? = / i 13^ ^r% cfR I ^ fr' (S.i) ir 

s* = sr^^'- 


fM I 5=Ts fT % ^c!ifln?;T #( % 




Q. (R .V • 7? - 7) = Q, (5 * T *) 


7-* = 7?-'/-7'7? 


cit 'tft 




r , (/>+!) 

/(7) = r| J elr(-S*)\S*\'~ 2 Q,(.S'*r*) ^75* 


,rc^) = n 


s* > 0 

f{l)C^{T*) 


Q(0 


(5.11) 


SOH ftcTT I ^ (5.1) cfi ftrs cfTFTT I ^ FT FTFT ^ 


Ck(i'*) = Q.(7?'‘'''7’7?- ‘/‘) 


= Q (R ‘ V) 

3T^ FTTcfiFT (5.1) cj^ OTq% it ^jflit I - 

f , z^'*' 

J (V/- ( - y?.V) LV I 2 L[|'^0V7)rAV 

.V > 0 


= T1 r^, (/. AO 1 7? I - ' Cf. (7? - ‘ 7) 
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(n,(a + P) ~ ^ 
n„(a) 


(~P)* 


q(i?-‘ 7 ) r (r, K}iR\-^ 


k = 0k a + t! 


^ ’IH 


^f 5 T ^ ^ 




<3^i ^ ^ I 


2. ttcB 2 % ReZ > 0 cT^IT 

?r?n (Re (0 > ^ 

J etr (- ZS’) RS I 2 L (.V ‘ 7) dS 




1 n/’(./+P) o. „ , £± 1 . 2 -,. 

n rM 1^1 -P- a + 0 


^jqqi% - OT7% 1 ^ I feim ^ f^ t^cii rth I, 

q iS - ‘ 7) = 4 ? 1 .S’, I - ^v ... , 1 4 1 

^>sr 3 qq% ^ 1 1 


3. ■qf^ « 


p X p 


^[f^cRT ^ ^ 


^ (/;+!) ^ 

J ISI'" 2 l/ + i'| -<'->“> Ljj“'(«.V)./.V 


r„«. 2or„o,.-io n„(ttt|i) 2 ,, „ 

r„(, + .) n„(a) |^|-l‘■“+ 2 ■* 
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srak fHR f^r^iT cr«iT M 




Re (0 > 


’ Rc (u) > + 1; , , R = R ' > 0, .V = 5 ' > 0, II R II < , I 1 , II S II < 1 




4 . 

RcO)>^^-^<Rc(u)>‘^ + k^,R = R'>0,S = S'>0, II 1? II < , 1, II 5 II < 1 


cWT R ^ (il^d ^frfer p X p ^(f^cRT ^ ^ 

J I .S' I ' ■ I / + S r L [f' (RS ' ') dS 

s>0 


r^(t,- K)r,,(u, K) n„(a+p) 
r^,(/ + u) n^,(a) 


1^1 




(5.14) 


: IT^RT 3 ^(511 JT^RI 4ci^ ff '^pfrcbTir (5.1) ^ fcRR cTSTT ^ ofk 
cir ( Z) IZI (/» + )/2 % yrr cf5T^ ?r«TT / > 0 cR^r ^STT ’TTT^ ^TRn 

ll 

?Rf 

J r,, (t + ll) LSI' ^ I / + .S I " (R.S) dS 

.y>0 


= r^,(r, K)jelr(-Z)\Z\“ 
:>0 


n,,(a + p) 
(a) 


Ipl 


•p;a + ^^;RZ 


\ 

dZ 

y 


^ ^i%Ri?ctT (5.12) JRT jraW ^ qr ^4]ctiiui (5.13) 4sr qfw 1 1 

(5.14) cl^ cRT^ % FT (t41^0J| (5.13) ^ S t S ' Sf5T 
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n%f 5. Re (I) > cr«iT IMt #TcT ^?ifer ^tf5w r % 

J etr ( - .S’) 1 .S’ I ' 2 (ir Sy L [ 5 “' (.S’7) <IS 

s >0 




r„(/, K)r(ip+j + K) n„(a + p) 
(ip + k) n^, (a) 


1^1 


- P : a + 1 


V 


£L+1. 

0 




J 


(5.15) 


6 . hPTcT T Re{l) > + ^ ?^.16) 

5ITH ^ I - 


j etr ( - .S’) 1 .S’ 1 ' 2 (/;• sy (.S’ ‘ 7) dS 

s>0 


r„(/,-Aor(/p+i-A) n„(a+p) ^ 

iT I 


r „(//2 - A) 


n,, (a) 


1 ' 1 


-p;a+l T 


(5.16) 


: Jlini 5 W 51^ 6 ^ t ^ ^ I FT MPM 


J err { - .S ( 1 - J) } 1 S’ I ' ■ 2 (.S’7) J.V 

5 >0 


= ( 1-X )-('" + *> Tp (/,/() 


n,, (g+p) 

n,, (a) 


A 


- P ; a + 1 

V 







(5.17) 


'TT: icraR ^ ^ TT^TiFT ’TI TF?teFT (5.16) cBT mR^iW 5nH 

ll 


J etr I - .S’ ( 1 - A) 1 1 .S’ 1 ' ‘ [ S’ T jc/.S’ 

S>0 


= (\-X)-pt + k Tp (/,- /() 


Up (g+p) 
Op (a) 


1^1 


^ „ P+ 1 

■ P; a +^- 


y 


(5.18) 
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fiTR crar M 


^ ^ % JoifcE ^ M^BTOT ^ ^rttcR^ (5.16) ^BT fteRTT 1 1 

^ ^ f i% ?h41'cb<ui (5.13) crar (5.i4) ^ zii^-ii wm^ f i 

1. <Br^-ilH, T^. #. : Ann. Math. Suitist. 1963, 34, 1270 - 1285. 

2. X?. t. : Ann. Math. Stadst. 1960, 31, 151-158. 

3. XT. : Ann. Math. Stadst. 1964, 35, 475-501. 

4. x^. : J. Multivariate Anal, I, (Proc. 1st Internal, Syinp. Krishnaiah, eel.) 1966, 

209-235. 

5. q. 1^. : Math. Naclxr. 180, 84, 171-177. 

6. XX. X^. ePTT ^14^, anr. : Rajasdian Ganita Parishad 1987, 1, 41-48. 

7. x4tT |5, SIR. ; J. Muldvariate Anal., 1975, 5, 283-293. 

8. 4iY4'W«Bl<ir : Udlitas MaUi, 1973, 3, 83-106. 

9. xj^ 447 M, xfr. xx^. ; Indian J. Pure Appl. Madi., 1992 c, 23(1), 49-53. 

10. 45t4R44fe ; Sankliya ; The Indian Journal of Sladsdcs, 1976, 38, Series A, Pt. 
3. 221-258. 



Vijnana Parishad Anusandhan Patrika. Vol. 42. No. 2. April, 1 999. 


M ^«IT 5fRt 

’#ra tw i f^wPT, ''imiwi 3nH ^ ^3 t 

[m - l.'i 19031 

?mi?T 

?¥ im ^ "cFiit^-xLI^Hjll ^3] ^ T^r 4f<u||ifl 

^ t ^ ^sir snr 

fenf^4) ^ cBf^ ^ ^ ind terr w li 


Abstract 


Biorthogonal polynomial suggested by Laguerre and 
Jacobi polynomial of matrix argument. By P. L Sethi and (Mrs.) 
Bhawana Sharma, Department of Mathematics and Statistecs, 
J. N. V. Universit}', Jcxihpur. 


In tlnis paper some integrals associated witi'i biortliogonal 
polynomial suggested by Jacobi and Laguerre poKmomials of 
matrix argument have been evaluated with tliehelp of the results 

^ III I 51 Ici 


given by Constantine^ ^ *, .huncs*'’* iUKl Subnilimanian^^^ The integnil 
Ibrinulac, poised here luc given in die Ibrin of Uiconns. A. number of 
integrals have been deduced from iliese dieorems. d'hese iategml 
fonnulac m’C applicable lo various problems in muUivmiale distribution 
llicory. It is alsc^ found useful in solving problems based on integnil 
equations. 


d-^1 .. 




The present study is in a way an extension to tlie line of approach 
initiated by Consiiuuine^^L Maihai^^'l Subralimanian^^^ and Setlii- 
Mishra^^^L 
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M crm 


1. HHRRfl 

wr-?m TT <3T^ cBTsfecrf'Sfr ^ M^ie wff ^ '3 tf^ f^i^rRr cj5t ^ 
I— ?TsiT cbi-i%^i|^'i‘i, TfqT^ w ^icf^rrt'^i, M ^«iT l 

TfSTlf ^ ^ <3n3J^ f^tsSW % fcTM ^ ^? 1 T ^ 1 1 

t ^ ^^T=J#IT, M cfSTT <3f^ M ^STT ^ Wff Fj, F^, F 3 , F 4 ^ 

^ ^ 1 1 5 fRT ^ mRuirT ^ ^zmsqr RtRtc ^?TT'3Tt 

^ ^ 1 1 

2 . ^i%rR 

RWT '3Tr3J^ ^ III X III FFTRIcT £Fn?W HHI WF 1 1 ^ 47vi<sl ^ ^ 

S, T. R>0 % S. T, cTSJT R tPTTR^ #]■ R (.) cfJT 1 1 (.) m '3151 

( . ) I ( . ) ^/.9 cFl' 3Tgf I f% (.) Ill X in RRRrT 3TT^ qi ^ qRFBf^ I W ^ •5 > 

0 W / - 5 > 0 i% 3TT?^ qpTf ^i 0 crm i 1 1 ii (.)ii (.) ^ ^ f ^ 

qr '3i|oi^5 qRlcl yqiRqi fqf5^ t 3icTs 3TI^'1'14 h 1 RR^R (norms) % ^ fcFTT 

RT qqRT 1 1 (.)l % fqyfFT % ir (.) (.) % ^5IHH ^ (.) ^ Rrspof 

^ qW 1 1 

3. 

3 n^ s rTsq RiRrsj wr ^ wfK ^rt ^rIcrr r^tct Rtcrr rstt Ri^frt crt tem 

qsn^ cf«Tr ^ snn 1 1 Rr# m x m cRRRicfj #Tct qRRRcR 3Traj? x m 

f^ I RRl Vk A- fM ^ WT qfTc( % q1^?T W^ % ^ mx in ^Rlcf 3TT^ 
X % m(m+l)/2 cMf ^ | | <3T^ ^ WWftff c'kVXoc L ^ 5R 

x-^LxL' w^ WRR m Rrenr gR i ; 3 Wif^ v, e \\ cb$dicii I r rw 
cpR%T 3 n^ % v;. HRT c{?r^ Rrf^ f^§RT Fswrf^ ^ l v, c v, cfr 

3qi5%r Rr5^ ^3WT% 4)$dld[ 1 1 R? felcTM RT RWr I RR l/;t g® 3T?i5%T 

Rr5RT 3Wlf^ ^ ^ ^ ^ ^ K = (A,, A, A,„ ), A, + A. + +, 

A„, = A% w m% 3tRrr r ^1 '^qqqf^ rr ^^rr RRHrfi ^ 

FT^ % 3iRpfcr xt=r 3ifMRr fcptcr ^ 1 1 tr f3wt% qgqR U/, ( x ) 

arr 3 ^ I Rri 1:^47 W! % qrRFq sftRt qr qfR c k (x) rth 

ftcTT 1 1 ?R q|q^ % FOR ?R %A WgRRt % fl 

4§qR4l <EFRRT RR Midi ^ I 3q^J^ cJFtRicR (inaU'ix {irgumcnt) % RTRT f^5tR 
ERT fR HRT^ % ^ Mr q|q^' % c]^ RTRT^RWr 1 1 

qf^RRT ^ R? f5|^ Pl'cRddI I f% RR X = 1 .vl RR^ ^ I 3T?lf^ RF Rf^5T Tlf^ 
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X t ?fr 


C,.(X) = 


(3.1) 


■aicis Q. iX) Hi?r ^ yi4Icb<ui rfFT f I ^tRqicri^ wr jwft I- 


e 


"1 , “ QW 

= I n I I 

k--a '^ • k^o k *•• 


(3.2) 


I - X > 0^^tR X = x' > 0 ^ flltT 


(a)^ 

1/_X|-“ = II^Q.(X) 


(3.3) 




K = f A-, k ], k. + ...+ k,„ = k 


kj 


(3.4) 


j Q. (W ' X Wr ) dH = Q. (X ) Q. (7)/Q (/) (3.5) 

^ ^P2J^ I, III X n cf5i I -3fR a W ^ 

FPr |l 

4. qR«ii*?f ^ aiwirt+dr q|it 



(/»-^ i) 

(1)1 etr(-RS)\S\‘~ 2 Q.(Sr)cfS 

5 > 0 


= r,„il, K)\R\-' C^(R-’ T) ( 4 . 1 ) 

^ Q(5) = ^ 
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M ’ITcRT 


(ni + 1) ni 

r,„{t,K) = K‘ 4 nr 
>= 1 


I + kj- 


(J - il 


m X m 


' 3115 ^ ^ 1 1 


'31To!J^ Z ^«IT 3TT^ 'f % f^ 

0 //+ 1 ) 


( 11 ) 


J «/r(-Z9)16’l'' 2 C^(ST-^)dS 

s>0 

= r„,(/, K)\Z\-' Q.(Z7') 


^ /?(/)> + k,,Z= z' > 0: T = f >0-, R(Z) > 0 


{tfl- I) 


(III) 


- (/ + U) 


j LS'l' 2 1/ + 51"''^“' Ck{RS)dS 

.v>0 


r„,(/. k)r„,iu, - K) 
r,,,(/ + ii) 


Q(R) 




R (0 > . R (u) > + k,m R = R' > 0, R(R) > 0 


(IV) 


I 151'"^^ 1/ + C^(RS-')dS 


s>0 


r,„(/. -A-)r,„(«, K) 
r„, (I + u) 


C,(R) 


A type -/ OHIcbd ^ JRfiR cZlTr ^ ^ERIkIT %- 
(V) 


(/»+ n _ (<»+ n 

J LS'l' 2 I/- si"" 2 Q(RS)dS 


s = 0 


r„,(/. R)r,„(u) 

+ u, K) 


c,{R) 


( 4 . 2 ) 


(4.3) 


( 4 . 4 ) 


( 4 . 5 ) 


( 4 . 6 ) 
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(VI) 


cpif% 


(ni 1) _ (m + 1) 

J \S\'' 2 \l-sr 2 C^(RS-^)ciS 

s>0 


r,„ (0 - ) r„, ill) 
r (/ + u, - K) 


CkiR) 


(4.7) 


RH) > k [ ; Riu) > Ri' + »)> + ^’i • 


m - 1 
2 

'3TT^ "cl l^ ^ I 


//f 


/n - 1 


r„,{L-K) (- !/• 




til + I 


- ! 


qftoTPT (4.8) ^ ^?TT ^ ^ (l=ff4)T0T 1 1 

5. g^qr '#jtr 

1 

^ R W T ^TT|f^5cS ^tf% ^ ^ 45WI I 

JjnjtJl 

J eir{- RS)\S\ 2 Z“ (.ST; /)^/.S’ 

j>() 

n,,, (a + In ) 

= r„,(/. K)\R\ ' n ,F, 1+ + 


n„, (a) 




R (/) > . R ^ r' X). T = r' > 0. WRW < 1. II 711 < 1 

TR >311^ cJTjTTiigj CR cTT^lT EffT^ ^ WWiftd Slg'l'i PiHc|q_| 


n,„ (a + In) 

'> = nrTT 


(4.8) 


(5.1) 


(5.2) 


m 
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M crar WTr 


|F/ [ + ] - iF, - n; 


in + 1 

T<^''- 0 


,r«^ Qw 


?ifT a: = /A- 


n,„ = r,fa + ^^ 


viMMfif : cTofFRi c]^ (5.4) Rl^K 45 •(^ % R)4I ^Idl ^ 

C,(.V) = ^/,.,, I.S'|'-.-*2,...,I5„,I^-. 


^ 5> S..J,j = 1, 2,...,r 


r ^ 


c, ( 7 ) = A. /;=,..., ^ 


Q. (57) = 4., , /'■ .4= A 1 5, 1^-1 1 s „, K 


; = / ^ 5 rR«i 4 T^ ^ 5 ^ 


1 

/(7) = J elr (-5)1 5 1'" 2 Z “ (57 ; /) i/5 


n„, (« + /^o y ^ ,,A- f/i y 1 

n,„(a) A.. [k r,„(lk + a+ 1 )^ 


r r ///-r 1 

I J elr (-5)1 5 1' 2 Q. (5/7777 ' ) dSdH 


0(m) S>0 
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7M+ 1 


fiT) = r\l j etr{-S)\S\'~ 2 CkiSHW' )dSdH 
O (m) S>0 


-m 


n,„ (a + In) " , 

' n (a) 

k = Q K 


vS 


1 


T„Alk + a + 1) 


(5.7) 


f{T) = 11 J ^>/r(-5)l5l' 

5>0 


m+ 1 


Ck{S)Ck{T) 


dS 


9i^rFT(3.5)%^’Ti:l 


'STsrar 


/(/) Cj., (7) ^ . 


(5.8) 






,9>0 


(5.9) 


mr^tl S^U'U.U^ CR^ 9T cpffi% OTft f^Tg^ ■311=^5 I ^ 

snftrMI 




./ = 2'" n Ujj 

j= > 


15,1 = n u- 


7=1 


77 


Oi^£b TJT (5.8) JfiT ^5T 


n n 

,= ! j< 


j exp - /r j diijj n J [ "I ) ' ‘-'’‘I' ( - “I ] 


71 '"^"4 '' n nvM^fMrwrad^Vfli 



no 


1^. M cfsn ’WTr 


V. = / + k. - (j - l)/2 

(5.1) ^ 7? = /%f^ mR'JIH 5[TH?^?IT|' 


f(T) = T 1 r„,(/, K) C^(T) 

I,'^W^(5.l)^ R = I ^ tl 


(5.10) 


^te'Jl(5.1)^5* = R'^- 

\R\-("‘+^)%^?U 



Q. (l? - S* R-^''^ r'j = Ck(S*T*) 

^r* = ./?-'"-7')?-‘^-^5^(5.11)Jl5tH#MI 


/• ni+ \ 

/(7) = Tl j etri-S*) 15*1'-— Q(5*7’*) dS* 
5'*>0 


fO) = n 


fiDC^jT*) 

CkiO 


(5.1) RlS^^TciTl^Tf^FTFR^^RB 

CkO'*) = Q(/?-‘^^'/’7?->/2 

= Q.((/?-'r) 

OPT ^pfl^BTP (5.1) ^ R-M 5PBR % ^ Ppfl ^ 

r in + \ 

J elr ( - RS ) 1 5 1' - — Z “ (57' ; /) dS 

5>0 


(5.11) 


= Tir„,(/, K).iRi ' q(R ‘ T) 


(5.7) tl CRT PH rpr 



ferric 
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n„, (g + In) 
n„,(a) 


1^/ 1+ + 1 


1^/ 1+ + 1 = 1^/ 


-/] 


+ 


til + 1 
7 



, / 


)J 


n%r 2 

p ^ icTcB eiTcHj^ p (P) > 0 I cTm 7'^ 

■ 311 ^ t ^? 1 T R(l) > (m - l)/ 2 , 


f W+ 1 

J elr{-FS) I.VI' ~ Z“(.S’ ‘ T: 1) dS 
s>0 




- r,„(U - K).\F\ 


n„, (g + In) 
n,„ (a) 


i/^/ 


1 + + +1 


( 5 . 12 ) 


iP/ 1 + + + 1 - |P/ 


a + 


HI + I 


- n : 


7 iZT. /) 


^ 1 %[ 1 ^ ^ I, FTl^ W 

Q, {.V ' 7 ) = , , 1 *' , 4 = , . . . , /; 1 .V, 1 < ^ I .V,„ I - 

¥VZ 1 1 

3 

P III X III ^ 


J LV 1 '“^ 1 / + + Z“(P.V; /) ^AV 

.S'>0 


r„(f, /or,„(H, - K) n,„(a+ m) 


n,„(a). 


p/ [’] 




r„,(/ + It) 
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’ff. M WIT 9T>Tt 


cPTf % 


1 /^/ 1 *!= iFl 


a + 


m + 1 


n ; 


/) 


( 5 . 13 ) 


cwf to (/) > - — — ■■■■ . R ill) > + k, , R = R' > 0 , S = S' > 0, 

II/? II < 1, II .VII < I^STT 


4 

^ R (I) > -- f -- . R (u) > -■ ' -- + k, , R = R' > 0, S = S' > 0, 

II /? II < 1, II .V II < 1 cfSTT /? TiftcT m x ni aTf^ I ^ 

J I S I' ~ I / + .V I + Z “ (RS ; /) ^/.V 
.v>o 

^ r„, (/■ - /Q r„,(». K) n„, (a + in) 

r,„(/ + u) n„,(a) ' ' ‘ ^ 


(5.14) 


jFy 


= 1 ^/ 


a + 


fH + I 


n : 


/) 


: Tito (3) TTsn (4)toTf t totooT (5.1) qr toR cr^n toff etr 
(-P) ipi'-<"" % yn cr«TT TFTiwT cfto tor i^o ^ ^ ^ tor 1 1 frr 

51 ^ 

r /// + 1 

J r,„(/ X ;OI.Vl' 2 1/ + .VI *'"'"* Z“(/?.V; l)dS 

S>0 


m + 1 

= K) ] elr(-P)\Pr 2 

l ‘>0 


n,„ (a + In) 
n,„ (a) 


iF,\o\dP 
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m 




a + 


HI + 1 


- n ; 




0 


^ fl^cfiT“T (5.2)^ y41'4f'i:'J[(5.13) % mR^iH ^ 11^ I (5.4) c?^f^ 

cfR^r ^ f!T W''?|ib<'Ji (5.10) ^ Mr45T S^5“‘ ^5|jfFTcR^|l 

5 

R (t) > (in -i)/2 #icr 'ancHj^ % 


m+ 1 

j etr {-S)\ S l' :: (ir S) J Z “ (ST ; /) ilS 
s > 0 


r,, (/, K)r(iin + j + k) n,„(a + III) 


r (iin + k) 


n„, (a) 


F, I aa 


1^/ 


6 


^ ^ ^ ^ 7'^!Tr 


R (I) > 


m - 1 


k, .cRf^cTSlf^r 


(5.15) 


m + 1 


I (^fr(-.S')l.S’l' : !i (S)J Zl^ (S 'T-. l)dS 


S > 0 


r (/, - K) Film -H ;■ - k) H,,, (a + In) 


r {ini - k) (a) 

viMMirf J (.^) (6) ^ 

in + 1 


F, lea: 


1^/ 


J --V 1 (1 - .V) ) l.Vl' :i Z^,l(ST:l)ds 


S > {) 


(1 - A3 K) 


n,„ (a + In) 
n„, (a) 


iF, 1 oo 


(5.16) 


(5.17) 
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tft. M cfS^T 




F/ 1 aa 1 = ,F/ 


1 ^/ 


a + 


/// + 1 


n : 


•(■/', /) 


tn; fcRnT 1 1 xj/j\ % yfTFF CRT ^ (5. 16) mR'^IH 

Rf?rcfrl I cRF 


j elr{-S]il - A)! I, VI 
S ’>0 


/ 


/;/ 4 - 1 


Z“ (.V 


'y; l)cis 


n , (cx + ///) 

= (1 - .Y) < "" + « r,„ (/ , - K) - |F/ 1 OO 1 ( 5 . 18 ) 

Y 7 "Y 

^ cRt yf % ^ FT (5.1 6) OTFT F)^ 1 1 

^EcZT I MwT (5.13)F£1T (5.14) M D 41ra- -II FFTT^ 1 1 

^ F^ wm % -I wciwi =FT 1 1 ff 

I S r : Cf, (S) % FTTFTRT FFTRTF ^ ^ f«TFf^ 

311^ ^bVli^o % wRR WgqFl % FtcTT % I 

f ('»+!) 

J ( (-.VZ) 1 I.Vl 2 Z“CV;/)^/-S' 

.v>o 


^ 1 ^ 


= R„(/. K)\Z\ 


n,„(a + In) 
n„, (a) 


1 ^/ 1-1 


i/^/ 1 - 




a + 


m + 1 


n : 


(Z /) 


(?.19) 


^ 1 ^ ;? ( / ) > ( m - 1 ) / 2 FfF ( 5 . 1 ) t telcTT 1 1 


FITWFT ^mZR, qVT cR% FF RniRhcl ft) FTT FTFlt 1 1 
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7 

^ R = m X in '31T5J^ ^ cWT 

„ /« - 1 „ , , m - 1 „ , , HI - 1 

^ (0 > 2 ' ^ ^ ~~2 "" ; ^ > — ~ ’ 

r /_i^LLi _ {m + 1 ) 

J I.S'i "2 1/ - 5l““ 2 Z“(/JS; l)dS 

s>o 


r„|0, /or,„(H) n,„ (a + in) 
r,,, (/ + u, K) n,,, (a) 


1^/ [ — : 


(5.20) 


^ % M ^ZFT m f Jff R CRT F ( R) 

% '3T^s f : 


^ T1 cFf (5.7) % WJ ^ ^3MT 1 1 

m H- 1 {m •¥ 1 ) 

F(R) = TiJlSr 2 \l-s\'" 2 C,({RS)dS 

S>0 

s Ji?r R-''- TR-''- ^ cfj^ |q McRtj[ (5.21) cf ^ #1: % enwr 

wi'tK ^ 5TR1 

m 4- 1 ^ m+ I _ {ni + 1 ) 

FiR)\R\‘^“~ 2 = ] \t(~ 2 IF-ri"" 2 C^a^dr 

0 

((4lcb(ui (5.21 ) ^ Rniftid I 


r ^ A r r 4- - ^ 

elr{-RP)\S\ “■ 2 C;^(F)rfR 

R>0 

^ ^ /» + 1 _ {in + 1 ) 

= 11 J tH/-(-RP)J I7'l'^ 2 \R-rr 2 \Rf~ 2 C,i(T)drdR 
R>0 0 
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’IFRT 




<3T2raT 


smr 

^ WT 

<m^ 

8 

^ R= 


^ I e//-(-l?P)IRr“' 2 CfciR)dR 

fi „,+ i 0»+i) r 

= jl 7 ’f 2 \R^Tf~ 2 Cfc(T)dT.] etr{-RP)\R\ 2 dR 


IML 

Ck{!) 


r,„it +u,K)\pf^'*"^ c^(P-') 


= r,„o,K)\p\~‘ Q(/^-')r„,(«)iPi-“ 
F(f) _ r„,(f, K)r,„iu) 


Ck(0 r„,(7 '+H. /t) 

^nftcRq (5.21 ) % hR'jih 5nH ^ ^jUcit 


r„, iR (“) 


ii 


_ r,» ^ (") n„,(a + In) 

r,„ii + u,K) n„,(a) 


,F/l — ] 


iFi 1--1 - ,F, 


a 


m + 1 


- «; /) 


l<jl^ch tiftd m X ;/i '3TIcZp ^ 'dt 

m+ 1 Qfi + 1 ) 

J 15l'" 2 \l-sr 2 Z“(/?S-‘ ; /)dS 

5>0 





117 


r,„(r. - K)r,„{u) (5.22) 

~r„,it + u,-K) n„,(a) 


RiO > ^ + ^-1 ; «(") > ^ ^ 

Cf^ I #? cKSiHcb 

c^ 5 f%T^R%ll §1^ ^MMl^FRrsFTSll 


6 . %r 7 BFTO ^ ^ ^ 

SRT ^ 

t cTT#^' ^ ^ ^ f5R ?7T ^ 1^ I - 






= n 


r,„(«,) 

■ 1 F r 

(m+ 1) 

2 1/ - FI 

n,„ (a) 1 



q 

(»>+i) 

....L,] 

= n 

r= ! 

IL,^’ 2 


b- 


(m ■-^ 0 


(6.1: 


/-I^r 


.(m-H 1 ) 


^ R % ^ ^ ^ ^ 5 RT 353 ^ 

=13^ ^ ■ 

n„, (a + In) 


I 7 ^ 
Lp Z. „ 


R 1 L,-,l 

r= I 


n,„(a) 


,F,[S] 
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I $ 1 = ,F, 


a + 


m + 1 


- fi ; 


R I L,: I 


I I 

S5Rl?l'cb' iifw >311^ /? % t ^171 ^R'Jnir w mK % - 


(6.2) 


J 1 ^,]Ck 


0<L < 1 

r 

0 <S^r< ' 




dL, dL„ 


r„,(«) n r„,(«,.) 

r=J 

r,„(a + b) 


(^)k 


(a + b)f. 


Cfc(R) 


(6.3) 


Q'f ^ Z V ^ei^%cr 


f ^ 1 A 

cEiTiri^ tB Z“ RJ^L/. I fejcR 5RT I, g-m (6.3) ^ W ’T51 

I J 

^JTRTT I 


J «l>(^l 

0 </. <1 ^ ^ 
r 

o<Y^i<\ 


RIL,-, I 


dL,,..., ciL^ 


- f rf>r/ I s n,„(a+//0 ^ 

J 't* I ^1 » ■ • • ’ ^c/ j J-] Z Z ( 

0 < < 1 ^ 

0<X^,<1 


(oc) ^ ^ 

’ k 0 k 


( \ 
' n ' 

k 

V y 


r V ^ 

Rl^r 


r (I k + a+ l ) 


dLi,..., dL^ 


(6.2) ^Z“ 


RlLr.l 


% ITR 713^ qr inf^ ^ I 


r„,(") n r,„(«,) 

r=J 

r„, (a + /;) 


(cOk 


{a + b)f( 


C,(iR) 
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9 

£Rl?repf¥^tld y'Rld k W 


/?(«) > {m - l)/ 2 , R{h) > (III - l)/ 2 . R{a + b) > (in - l)/ 2 ,^f^ 


J 4 )(^, L,,)z- 

o<X/><i 


RIL,-. / 


dL,,.....dL„ 


n,„ (a + In) H 


r,„(« + b.K) 


iF,(*) ( 6 . 4 ) 


^ 1 1 

'iMMirl : mA^ 9 clA RM 'IITA % FT f TTT T5f T?! RFI^ f^TST ^ 
TTim I 

I 

j J {P)Zlf(RR-. l)dP 


-mf{P){QA) T5T 1 1 fA (5.20) ^ T#! (6.4) % T%T T?1 tf) M ^ 

3T TW % ■■?f^ T5T T5t TT^T fTRgg; ^ TT5TT I - 


}/(P)z«(/?P; [)dP = n n r„,((g 


r=l 


r,„(a, K) 


r,„(a + b.K)\ *■ 


C,iR) 


n,,,(a + In) V 


r,„{«.,/0 


LZi._22i n r (4/) y Y(-i)^ 
n,„(a) r,„ia + b,K) 




CAR) 


T,Alk + a + 1 ) 




n „, (g + In) ^ p . J r,„(«. aq 
n,„(a) ,j, lr„,(« + b,K) 


Aii*) 
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M w mcRT STirt 


if/(*) = 1 ^/ 



a + 


III + 1 


(R, I) 


(«)* 


r„,(^. K) 


31^! qftw g-sn I 


10 

M ERT?FIi #fcT -aiTaj^ f? cWT 


;?(«) > (Hi - l)/2. Rih) > (w - l)/2, R{(i + b) > (m - l)/2 


R (fl^) > III - 1/2 (r = 1, . . . , 

J 4>(i, {RilL,r'} dL^,...,dL^ 


n„,(a + In) ’ I r„, (^. - K) 
n,„(a) |r,„(a + i;, - /O 


i^/(*) 


(6.5) 


(5.20) 5CT arjiTW f ^«TT J^L ^ cfj^ f I 

c*[rs-^ 'j = d^ j., /?*' |■s„,^*'" 

I wr% ^ ^sqr we 1 1 

^ ffHTOdl cB % f^TWcRi; ^ I 

J ^(L^,:..,L^Z]f [Ril - P): I] dl, dL^ 

0<I^,<' 
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n,„(a + /n) 9 r„,(a,.)] 


]F/ [SS] — jFy — /!; 0C + 


■ j{RiI-P), 1] 


J 4 >fi., L\z^[R(l-P):l]dL^ dL^ 

0 <I/,<. 


‘I r„, (a, K) 

Ti^n^r„,(a,) I + /;, ;q I ^ki^) 


^ (6.7) ^5TraT 1 1 (6.1) cfSTT (6.3) ^ sH^T^Ts 

w = I - p tqcr tjncTT I I cfjT qf^iTPT i^ I - 

J 4)('i-i....,lJz? (F(/- F)-'; I] dl^ dL^ 

0 <IL ,<1 


r„,(a. - K) 

r,„{a + b,- K) 


T] U (a _ Jr^ ! Q 


% R > 0 % ^5^1^ qftoTFT cSr ^ ZI?^-II WIM (;malogue) 

1 1 FT -siTcjj^ ^ y^ifiid TFF?fr Ff w 

PlHclcl^ ^enftcT ^ f 

_ ^ / I . 

J I Vl""’ 2 1/ + vr'"""' Z“ [R{! T VO ‘ ; /-) dV 


r,„ (a) r,„ (,/;) 1 I (/;). 


-Ill ill — I, j n — 1 r ^{R\ 

r,„ {a + h) I j [a 4- b)^ \ ^ 



'ff. M W ’^TcRT 
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^ (5.13) % 1 1 5?[; 

P = (I + V)-l V, J(V ^ P) = \I - P !-('"+ ') 

Wi^ m (6.9) % 

- (w-H 1) 

J IvT 2 1 / + Vf^ ' Z“{P(/ + V); /)fi(V 

v>o 


r 1, ('. »t il a_ C>' '. i - U 

= -nJ IPI 2 17 - pi" 2 Ck(RP-^)dP 


0<P<1 


(5.19) tpsRT 


r„,(7>.-7Qr„,(a) 
r„,(a + b,-K) 


C,(R) 


^^jUcTTll 


( 6 . 10 ) 


J '¥(^V^,...,V^yV^,...,dV^ 




= n ^'- - - ^ ■ I 2 \i + w\ 
r=i n,„(^/) 


’ftw^^JTTcrrll 


(6.11) 


mRuiW (6.11) % IFl^ I =lfT^ ^ 

0110^5 cbl'Jlich cfjT sfg'K y<1iK t 


Cl r //» \ 1 (w+1) 


a/ + /2) 


= T] n ivy I 2 i/+\yi' Cf^(RW) (6.i2) 

7 = 1 ‘Sz/W 
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J ^[y^,...,vAzf,[RiR-zv,r^,i]dv„...,dv^ 

Sv=vv 


I r',„(a,.) 


= n n-:^ IH^r -2 \I^wr“^‘’>C^{RW-^) ( 6 . 13 ) 

r=l 


I 't'fv,.....V,]z“r/f(/+Il/,,); 

Sv=vv ^ 


/ \dV^,...,dV^ 


q r (fl ) ('» + !) , ,, 

n Tf-rJ; IWI 2 1/ + Wl’^"^^Cj^[)?(/ + W)](6.14) 

/•= 1 ^ V/ v^/ 


J V/J z, “[/?(/ + IV,)-' ; 

Iv=iv 


^ r (n ^ 0 »+ i) 

T1 n -pf-^ iW'i" 2 I/+ ivr^"^*'Q[)?(/+ IV')-'] ( 6 . 15 ) 


wrar qRuinT ^ ^ (5.13). (5.i4), (e.io) ci«it (6.9) 5i#rr ^ % 

’EM ^ I 


1 0 dv^,...,dv^ 


v>0 


n,„ (g + In) r„,(a. K)r,„ib, - K) 
n,„ (a) r,„ {a + b) 




I ^(^'i n,lz;f[^(SVV) ':/]c/V, 

X) ^ ^ 




(6.16) 
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'ft. 


n,„(a + /n) r,„(a, - K)r,„(b, K) ^ 
n„,(a) r„,(a + />) >' 


I 4'rVi,....V,^Z“[/?(/ + IV,); /] dV^,...,dV^ 

V =0 ^ 

r 

n,„(a + /n) r„,(a)r,„(/;, -/Q 
n„,(a) T,„{a + b,- K) ^ 

cfSTF 

J M>ru,....,V,]z“[7?(lV,)' '; /] JV,....,JV^ 

V > 0 ^ ^ 

r 

n,„(a + /«) r„,(a)r„,{h, a K) 

^ n,„(a) r,„ia + h,K) 

4k 

( HI + I ^ 


^I^I (■*)= l/^/l 

-n; 


1 

crm 



5. V,„(a,) 

Y = 

n 

.= 1 r„,(«) 

CRT 1 1 



7. #ra si^ 

ft flraito ^ 

11 

^ f? qcfj ^3^ ftfticr crm t ftfticr mxm '3tt^ ^ ^ 

f. 0" ^ ) 

J eir{-RS)\S\ 2 (/ - 2ST; I) dS 

.v>() 


(6.17) 


(6.18) 


(6.19) 


( 6 . 20 ) 
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= r,„(r, /0l/?l 


, n,„ (g + Y) 
n„, (a) 




(7.1) 




-y, A 


/, a + p + y+ 


m + 1 
2 



/, a + 


V 


m+ 1 
2 



T 


1 


^ ^ 'Sn^ cstoyicR % slgcfcT 5r;ry ,3gpf)f^ fellp^cb sigq^ cj^ 

fejT t - 


P)(S7- I) - FI 1 

^ ^ n„,(a) 




cim 


/+i^/l--l = /+i^/ 


-y. A 


/, a + p + y + 


ni+ 1 


;A 


/, a + 


m + 1 


■AST)‘ 


(7.2) 


(7.3) 


n„, (a) = r,„ 


( III + \ ] 

a + — 


: w 51^ ^ 5FI^ 1 ll 

12 

^ P /?(P) > 0 ^siT r ^ ^ r{T) > 

(m - l)/2 , ^ 

j etr{-PS)\S\ ■ 2 vv^P) (/ - 2S-'T: [) dS 

s>o 




= r„,(r. - K)\p\-‘ 


n„, (g + y) 
n„,(a) 


(7.4) 


/+l^/ 

rA^ 

V 

-/+ 1^/ 

/ 

-y, A 


j 


V 


/, a + p + y+ 


m+ 1 


; A 

/n + O 
’ “■'■ 2 

; ( PP)' 

y 

V J 



2 
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it. W 


( 5 . 1 ) % t\ ^FTR 1 1 ^ Pl^^I^f^cT 


c.fs-'i-V 4 ,v't /:is,r“'-'->,....is„ 




cfiT 5lit^ f%JIT 'JlTcTT t "Sft^ ^ viHMfrl I 

n^tf 13 

^ RO) > (m - l)/2, % ^ 13^ m x m OTT^ ^ ^ 


(m+ 1 ) 


J ISl'"’ 2 ’ I/ + 51 IVf P> (/ - 2 /?.V; /) ^/.S’ 


5’>0 


r„,(/. K)r,„{iu - n,„ (a + y) 

r,„(/ + «) n„,(a) 


/.-i^/lVl 


(7.5) 


5 T 5 r 


-7 A 

( , ,, ;/i + O 

/, a+p + Y+ ^ 

; A 

f , m+l'] 

/,a+ 2 

; w' 


^ " ) 


V J 



14 

Rit) > (hi - l)/2 + /(■,% /? IFificr m x hi 311 ^ % ^ 

('«+!) 

51 “ 
s>o 


I I 5 l'' 2 17 + 51 ' (/ - 27 ? 5 -' ; /) ^/5 


r„,(f. - /^)r„,(u, K) n„,(a + y) 


r,„ {( + u) 




u,^JV] = ,,,F, -y,A /.a + p + y+ — 

L V " J 


n„, (a) 


m + I 


/+l/"/tv] 


(7.6) 


; A 

f , HI + 1 t 

/,a+ 2 

;(^)' 

./ 

1 J 

- 


: 5Ft^ 13 W 14 ^ ^ c^t viqqRl' % (7.1) ^ fcTSIR 

cWT itif ofTT (-P)I P I '■■ ^ yn cTm P > 0 % ^ dHlcRf^ JflTi 

rv. r\ r*x *\ f\- ^ 
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J r„a + «)i.vi' 


>1' = l/ + .vr‘''"’ 1 V'“-P' (/ - 2RS-' ; 0 ds 


r,„(t, /r)J elr(-P)\P\ 
p>o 


n„, (g + Y ) 
n,„ (a) 


/+l^/ 






/+I^/ 


W+ 1^/ 


-Y.A 


m+ I 


Aa+[3 + Y+^ 


: A 


/, a + 




' 31 W FT ( 7 . 4 ) qftcRf S % FIR FTS ' R cfl 14 cfiT mR^IH 

Tnn ^ ti 

15 

fRrT OToiJ^ R(t)>{m -l )/2 


( 111 + I) 


J <'/r(- 5 )l 5 r 2 (fr.vy (/ - 2 .ST; /) t /5 


S>0 


r„, (/, a: ) r (im + j + K) n„, (a + y) 


r(r//i + k) 


n,„ (a) 


/+ VI 


F, (-) 


^T?T 




-Y,A 


m + 1 


/,a + P + Y+ — 


\ 

r , /» + n 

: A 

/ 

/. a+ ^ 

V ^ J 


: (V) 


/I 


( 7 . 7 ) 


16 

R (0 > (wi - l )/2 + A-, % Rttt fRrT 31 THJ^ T 

(m 4- 1) 

J elr(-S)\S\' 2 (/r.Sy IV^“-PU/ - 2 .V" ' V-. /) yy.V 

S>0 
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M ^ WTT 5Flt 


_ r„,a - K)r(im +j - k) n„, (a + Y) 
nm-k) n,„(a) 

^3irrf% ; JT^RT 15 ^ 16 M ^«T qT tcraiT 

f (m+ 1) 

J efr[- 5 (l-x)]l 5 r 2 (trSy (/ - 257 ; /) dS 
s>o 


(7.8) 


= (1 - + K) 


n„, (g + Y) 
n„, (a) 


/+ 1^/ (~ ) 


( 7 . 9 ), 


y// ! ^ yiw qiT llteui qr ^cf)-{DT (7.7) ^ qftoTPT HTH ^ 1 1 
qcHR 

J err[- 5 (l-x)lisr 2 (/r 5 y’ IV (“-P) (/- 25 " ‘ 7 ; 0 ^^5 

S>0 


(1 - .v)-'"' + ^T„,(/, - K) 


n,„ (g + Y) 
n„, (a) 


/+i^/ (~) 


(7.10) 


^qTTOToR^, cBT^FpflcRtrycfTT^TT^^ (7.8) 

RftqRqr (7.5) tsrr (7.6) ^ ^i^qr -ii f i ^ f(T prir % -i FFncRif 

CRT '3T?ZRFr ^ 1 RT si^q<< AKI '3f^HlRcl f^cllf^ch ®l,§q<1 

_ /// + 1 

I5i' 2 Q(5) 




f ,_ 2 L ±1 

J ef/-(-P 5 )l 5 i - ( 7 - 25 ; /) dS 

5>0 


= r,„(;, /()IPI-' 


n„, (a + Y) 


/+i^/ [ = ] 


H;,, (a) 


(7.11), 
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/+iF,[=]=,^,F/ 

-y, A 

( , n Ht + 1 ^ 

/,a+p + Y+ 

;A 

r, m+O 

l,a+ 2 

;(F-‘)' 


- 

1 J 


1 J 

- 


cppn R (t) > (m- l)/2 ^ (7.1) % m I WMRT cflT !1#r ^ 

17 

^ R = ^ll^fech IEtPrT m X m '3n^ ^ ^ 

. m+ 1 m + 1 

J 151" 2 1/ - 5l"" 2 lyO^^P) (/ - 2RS; 1) dS 

s>o 


cRff^tl 


^mih ^)r„,W n,„(a + 7) 
r„,o + ii,K) n,„(a) ‘'■ 


( 7 . 12 ) 


R (/) > (/n - l)/2 R{u) > {in - l)/2, /?(/ + «)> (w - l)/2 

wi% ^ I ^ ^iPrar wr f (R) cim 

R % FI I - 

S R'^^ TR-'''^^ MRlfer ^«1T ^ cRT nmid WI-tK ^ 'Ti: 


m+ 1 m + 1 

F(/?) = ^J l^r 2 \I-S\"~ 2 C,({RS)dS 


S>0 



21F 

1 

^ . r» //i + 1 

, n„,(a + Y)r 

^ n (a) ^ ^ 

A' = o/: 

< 

/, a + p + Y+ a+ ^ 1 


l-lAf/, a+"';M 
^ ^ > 


= /, 
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'ft. M CT8TT #fRft ?-Flf 


(7.13) ft fiT 


etr{-RP)\R(‘^‘'^' 2 C^{R)dS 




R>0 




m+ 1 


fti +1 /// + 1 


= ^ j etr(-RP) j \Tl‘ 2 \R - rT 2 |/?r 2 C^('l)dTdR 

R>0 0 


F(D 

Q(ft 


ni+ 1 


f etr{-RZ)\R\^'*‘'^' 2 C^{R)dR 


R>0 




m + 1 


W1+ 1 


m + 1 


r t - r 

= J I'/T 2 \R - 7 1 " 2 Q(7)i/7’J etri-RP) I/?]"' 2 


^s-0 


r„,(, + U, /OI/^I ’) 


= r,„(/, K)\p\ 'c^{P ')r„,iu)\pi-‘‘ 

F(i) ^ r„, (/ , K) r,„ (») 
r,„{i + u, K) 

% fHcbc^dl t 
r (/ , K) r (li) 

(7.14) ft 7^ 'll: qift f - 


r, jf) n(co '-■'"' 1^1 


dR 
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'STcTs (7.8) cl^ ^ ^ 1 

18 

^ R ^TT^f^5cfj ^PlcT III X in OTSJ^ ^ ^ 

J 16 ’!' - 1 / - .Vl" = (/ - 2RS ' ; 0 dS 


r„,(/, - A')r,„(n) n,„(a + y) 
r,j, + u,-fo n,„(a) 


R (/) > {in - ly 2 + k^,R (u) > {in - I )/2, R{i + ii)> {m - 1 )/2 + *, 
: ^Fl^r 18 S ^131 S'^ ^ 51 




C,{RS ') = cl, ,,R;.R._ y?:.I.S-|'‘^ 1.VJ 

cRI cRrd I ! ^'iTSf 3# ^ 1 1 

8. «r^Ifd *4 tjt #Jii^ 


: I 

1 


I ^/ r ^ I 1 + 


<t>fl,,. 

q m + 1 

...lJ= n \L,P 2 

7 

1-1 Ir 

\ 

/ /■= i 

r= 1 


I-2RJ,L,.J = 


n„, (g + Y) 
n,„(a) 
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4t. W. M ^ §Flt 


■t \ f q 

r- , ,1 . ( , ■+■ 1 1 A I I A/1+1 n 'O r 

/-}.i/^/l*l = |-y, A[/, a + [3 + y+ ot+ ^ j;A|/, a+ ^ ^ ^ 


n„,(a) = r,J a + 


in + 1 


OTczp cb>licb' (7.3) 5RT MR^lf^d 1 1 

ftp# qWFF ^i1+r <311^ R in t ^ cCT trftqpT PlHclcl^ I 


( ‘‘ \ 

J (t.rL,,...,L,] Q y? I L, dL,,.... 

l<\^ ^ /■=! 

/ V y 


0<L^< 1 '' 

0<I/.,<1 


r,„ (ci)n^ r„, (a^) ^ 

r„, if + If) (0 + lf)k 
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• C, 


( , \ 

^ I 

r= 1 


dL,,...,dL„ 


^K = lk 

( 8 . 2 ) % 

,(a.P) 


r , ^ 




R L/, i p^iiR {isi^qr 

r= 1 


= ^ n r„,(fl,) 


r=\ 


r„,(fl. K) 

+ d, K) 


CiiR) 


^ ^ (7.14) 5RT fejJT 1 

19 

SHITO) i¥^ SITHJ^ R cT^n 

R (a) > (m - l)/2 R (/;) > (m - l)/2, R {a + b) > {in - l)/2 % 1?J^ 


! ^ 

o<S/.,<i 




,(a-P) 


/ - 2/? X L,: / 


dL, 




r„,(a + Y) 
r,„ (a) 




n r,„(^(,) 


r„, (a. k) 

' r,„(« + /;, K) 
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^ (19) cR^r cH FT ^ I c[FT TO PlHctq^ W 

I 


j f{P) - 1RP\ I) dP 

0 

f (P) cf^ (8.3) % TO sm ^ fen ^ 1 1 ?h (7.i2)nn 

TOtn cRt (8.4) % TO % M fell ^ I nfer to ‘uf^ ^ 
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(a.lJ) 


(/ - IRP : /) dP 


n;»(a + Y) 

n„,(a) 


r(fl, JO 
r„, (a + h, K) 


/+ PI 


F, IV] 


^ M ^ I cPTf% 


i")k 


r„, {a, K) 


<smi §3Tr I 

20 

sjwRfj lifter > 311 ^ R ^«Tr 


R{a) > (m - l)/2, R(b) > (m - l)/2, Ria + b) > (m - l)/2; 


R(a^) > (m - l)/2 (r = 1 (j). 


I < ^1 ^ 1 1 / - 2y? r IL, y- ' ; / [ ./L, , . . . . dL^ 

0 <Z /,<1 ^ ^ 




(ex + Y) 
n„, (a) 




n r, „{(!,) 
1 = 1 


r,„ (g, - K) 
r,„(a + b,- K) 


UiF, [V] 
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#( (8.4) ^ ^ f eft 


C, 




~ ^ = ‘Ik.k 


«!■ 


...,R , 


t I Y I ^2^ 


. . . J .S’ , I 
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ferric 

J (!)('l„...,L^ W“-P^ [1 -2Ril - P)-, l]dL^,...,dL^ 
0<lt.<l 


I ^ 

r„, 

(flr) 

w + 1 , /n + 1 


n 

[r=l 

r„, 

(Cl) \ 

■ IPT 2 1/ ^ PI " 2 

* 

V J 


m 


1+ i^i 


(*] 



^ /H + 1 ^ 

* 


-Y. A 

/, a + P + Y 2 

V J 


- 

1 J 


( 8 . 6 ) 


X A 

!^ , Hi + O 

i /. a + 

;'-(/- p)' 


1 ■ > 

- 


'3T^4cii 


1 t 

0<X^r<‘ 


[I -2R{I - P)-, l]dLi,...,dL^ 


“ [ r,„0, K) 


C,{R) 


(8.7) 


■ ?Fr?Ts«*Tlch<“l,(8.1)^STT (8.3) 


^W=I- ZTlIcR'Sfrai^^f^feTT^Il 


J (jjfL, Z,,jvV“'P' [I - 2Ril - Py^-, l]dLy,...,dL^ 

0<lz.,<i 


</ r,„ {h, - K) 


( 8 . 8 ) 


feratli 


[13] ^ -II ^ R > 0 % 

^qrf^RT 1 1 FT elT^R ^ f^Rcig; FTlftcT ^ f 
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I^RTcJjT (7.5) 1 1 '3iqt3f, 
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^^ncirrli 

J vfv,....,v t Jl/, dV^, 


n iwi" \i-w\ 

■=i r„,(«) 
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^ >31155^ cHWricfj % SRT 
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f ? 
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IWl"" 2 i/- 


1 
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\/ ^ 

1 

i "^r 
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,-(a + b) 


,- (a + b) 
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, = i r,„(«) 


1 / + W I Cf. 


[/?(/ + IV)- ‘ ' 
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V =0 
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r,„(a + b) 


/+ 1 


F, [V] 
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(8.14) 


(8.15) 
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'll:. M cr«TT §TRt 


J vi/f V, . . . . , vj IV (/ - 2 R (I V,)- ‘ ; /) dV^ ,...,dV^ 


.n,„(atT) |r,„(«. ^*or,„( 6 . /o 

-«-fv 5 r rzavT) I’l 
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^-rTISr r,„(» + 6,-/0 


1 v( V^, V,,) H - 2 /? (Z nr ‘ ; /) dv^,..., dV^ 
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,=i n«(«) 


9. 3(|q? ^ *IH 

^ m-fcpfrcr 5i|rR ^ 
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e[c,(/?.V)] = J \B,„(kh)\ ' 


111+ I m + 1 

X I.Vl' 2 1 / - 51 " ■ 2 • z“ {RS; [)ds 
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1 1 (-1)' 
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'fl. XTj^. M cTSTT ’TIcRT 9Flt 


///+ I 


£[q.(/?A’)]= J {/?,„0./0l 'x l.s-r 2 \I + sr^^‘' z;, (RS; [)dS (9.4) 
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= n I (/. ») [ rJiTV) 
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///+ i 
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I .. r,„(/, - for,,, (u, fo 

^ Ci(«) 


(I + W) 


(9.6) 


(u\ r,„ (/, - K) „a , , 

r„(/) Z„ (/?. /]. / _ m + A:, 
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_ r„, (g + 111) " 
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‘mW ^.^0 J. 




r,^^(/A: + a + 1 ) 


(b) TTFfT f% S ferric ^ m- fcl%r ^ '3TT^ ^ ^ qif^chdl 
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ffi + \ (/// + 1 „ 

|B,„(/.H)f ‘l.S’l 2 I/-.VI" 2 w[^'^\rS:I),0<S<I 


<mi £JWI=[J 3Tf^ R ^ 
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I (- SP) X I S (1 -2RS-, I) dS{9.lQ) 
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r„,(0 
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^ R = /,cff 
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tit. tp[. M cTSTT #fRfi ?Fif 


£[q(/? 5 )] = J [/?,„(/,m)|-’'x LvT 2 11 + 81"^'^“'’ w!^'^\l- 2 RS\l)dS 
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(9.13) 


= - (/ - ; 0 w S '» + *1 (9. 14) 
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-m f ^uif % <3Rpf^ cwr ii|onffl r 4 ; ^ 
inn^ ±Ai w arm feir w MPt?r feir w I M 
+A,- trar -Ai ^ ^ <3n^ % sro ’fr otw ^ 

^ H5?ij F 4R“ii*ff ^ gfRT ^ 

1 1 MfNiMf t ^ t ± Aj ^Rit»nfr ^ atftRxnr % crar **ni: 

^ ^ I 7-15% 'ift'PT ^ 'pjftr +Ai arar® an^ 

% m«r Tfr ^ 1 1 im asr ^ ^ ^rar 

atf^Rftftw ^RT ^ 4>i4*bdH ajr a>r fiiai 4di 

tl ap^ % (44 i< srjR % 

faj^T’af a^ tKjpici 4)(^ ^ ^ ^ f^i% fliHMdJ 

tld 4)<.^ ^ aitlH^ <.^4 ? I 


Abstract 

Comparative studies of the Joshi effect in halogens in infra-red 
and ultra-violet regions. By Jagdish Prashad, Chemistry Dcparuncnl, 
Meerut College, Meerut. 
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Studies of the positive and negative Joshi effects with infrared 
and ultraviolet radiations have been made and it has been established 
that both +A^ and -A^ are capable of being produced in halogens 
even with ir frequency. A comparison of these results have been made 
by using uv frequencies. The results have indicated that ± Ay is 
maximum in uv and decreases progressively to a minimum and 
that appreciable ±Ay of 7-15% magnitude can be detected even 
with ir frequencies. The validity of attributing the effect to surface 
origin and of assuming the adsorbed layer as having a low work 
function, is being revealed. The present investigation is 
suggestive of the idea that a suitably adjusted discharge tube can 
detect radiations not ordinarily done by photo-electric cells. 

fSpFRWST differ m wm Mm ^ 

^ MfT 1 1 A, % Mm’JT ^ t ^TT«T ^ ^ ^ -31^^ |3rr 1 1 

HIT OTcRMt A; SCT MT ^ ^ ^ M ^ ^ w 

W 1 1 A,. STMl m cf^TT 3M ^ MtT 

^ W I, 'Srars >3TcrecR ( ir) ^ ^ ■3ft 3lMi^ fift ^fWpRT 1 1 'SIcRtP ■ 

MT qTr%ft (uv) M ft IMftf ft A. eft jft 'STSZTM MtT W 1 1 

iswar ^«TT JTfttftf % MR T# TR 1 1 'SMIM 

^ 120 fftftt20°C tR cpftM % ft MT20°C ^ 3Rft-3Rft trf Mftl ^ 3TRMftr 

RRf ft 3TMT, Mft % MT§r MiftcT M I XRX ^TcRtP Msft 

^ Mft Aj m 3TFR W ftt 3TM^-WnR, 3R?ftw rfSTT 
1 1 TfRcp76 ftte IRvM TftftR, 3.4 ftftt Mjft W 0.14 ftftt MR, eft 
Mftfe ^ ft RJrl) MT I W craftier ftrfMft % RTR Ai ^ ft§iR 
Mr W I 10~’% ft M Mftft RRRRT Rft XRXIO ftRR 3ft Mft OrMi OTpi 
W W I 2.5 ftlMr % RR-RR ftft 3ft uv RR % M ft felT MT RR 
fMftf eft eRft jtT A; eRT ftOT ^ u V RR icfftRift ^ RTR fftRT W I 

R5 Rcftigftftr I 7-15% ^ % ftftf ± A; efJT 3TclftRR IftftRf ft i r R|§T Ml 
311^ % % RTR |3IT 1 A,. eRRpT uv % M 3rf^lWT R«TT i r % fvR 

R (fM 1) 

3TifMi3T eBT irar^T-TraRM gMiT Mr Mr srt fMoft‘ % m ft 3R?Trfftcr 
M Rift ftlR eft JRfftRRMT 1 1 M Mr RC 3TlRTiftr RfftbRpif ft fftftt fftM rfftl-ftsif 
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vStOTTB if, 7-15% % AiBJ5T ir % ^«T 1-311 I, 31^J ^ 

uRtPrER jfOT ^ snw ^ fir Ai % jbi onaw ^ 

^ #n w I, f?i% ^fil%f^ fn ^1^ ^ ^iwi^ ^ 1 1 

?H 3iwFf % ^iftijf^ 3if^Ritfircr-?i?i % Jpiiwi % ^ ^oiTflr*' ^ mn M 

ll M m % II?Bl^-?rl^ 3^ % 3n???lSip-MJfR01 I : 
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'lR 3lf^|| iI^M%TOHif\)%^ft, ±A/ cRJRT^^Il 5WWT 
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ffcRRir-linR 


^o t^iTo ftjiftqra? ft) 3pjj«l ft) ffttr ftgqj ^THTift % | 



rR?fr 

1. W- : iMo »{Fr n, 1943. 70. 

2. <m. ^ OT?1, #. 1^*1. : ^O ^., 1948. 25. 467. 

3. ^§fr, ': ^ W^, 1945, 14, 317. 

4. #. : 51^. 1944, 18, 83. 

5. #§!)■, : gjfe 1944, 13, 278. 

6. W. . 1945, 14, 35. 

7. iraK, : ^WIHNK '?nW, 1979, (6) 1-2, 55. 

8. TOK, ^. : Tm., 1973, 18, 1075. 

9. T^^r. : 1(1#. wr 5ti%. %Pr. ^., i943, 51 . 


149 



Vijnana Parishad Anusandhan Patrika, Vol. 42, No.3, July, 1999. 


^ ^ ^ ^ SIR 

Wo Wo ^Axm 

#RT S^, TO, ?I5Sk {^o ?o) 


[5IIH-3IW11,1997] 


IfW ^ FT ^ ^ ^ ^ ti4t^d 

TOW W ^5^^ TO=Fr TOTPT ^ ^'ir TOWSt (1) 5f ^ 'i"il 

WWT TO (2) it ^ {%TOPr ^ FT # ^Fitri . 

Abstract 

Horn function of two variables and its applications in two 
boundary value problems. By S. S. Srivastava, Department of 
Mathematics, Govt College Jaisingh Nagar, Shahdol (M.P). 

In the present paper first we obtain an int^al involving 
Horn function of two variables and then we make its applications 
to solve two boundary value problems (1) on heat conduction 
in a rod and (2) on deflection of vabrating string. 


1. mm 


^ ^ TOTT fPf H 3 [ip. 224-226] ^ 1311 1 ^ f^TOfg; mRmiRIcI 


^ I- 


(a, P; r, Jt, >') = I 

r. T= 0 


(g, r - s) (P, r) 
(1, r) (1, i) (Y, r) 


( 1 . 1 ) 
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0.. n) 

(a, n) = a(a + l)(a + 2) ... (a + n - 1): (a 0) = 1. 
[2.p.272(l)] 
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(2.3) 


W ftm I ^ (1.1) % W5T (2.1) ^ ira? cfi^ 1 1 


3. sf i3Bir 

^ '3T3’TFT ^ cbRiTO mRi51h 1 SrfcfsRTf % 'SRPfe ^ 

^ f=raR I ^ \iwfrl j^*J|lcb ^ oovni ^ ^ ff ^ ^- 

icpffll H? 0 < xS L ^ cTR u (x, t) Pt*^Icifed '*“11 MIWT ^ I 

^ = k^^t>0. (3-1) 

dt dx- 
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t^o 1:^0 


u(o, t)=0, 

^ + ta(L.<)=0 «,3) 

dx 

u (x, t) I ^ ^ I -> « W ^TRf^ jrfct^ 
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^ ^PftsiTFr (3.1) ^ [3 p. 77 (4)] % ^T^TTR I 
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^ ^ {^5fIT si%: 91%: ^ t %, (2) ^ 
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qfttiiFif % we % ifw -srRnfflcF Bz 9t5f % w 3??^ TOf 

t w % %t 9W ^ ^raPr %q- ^ ^ 1 1 
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^ ?r«TT IcPT fHR #017^ 


Abstract 

Magnetic cloud structures in the solarwind : their 
interplanetary and geomagnetic influences. By Subhash C. Kaushik, 
Department of Physics, Govt. Autonomous College, Sidhi (M. P.) and 
Pankaj K. Shrivastava, Department of Physics, Govt. New Science 
College, Rewa (M. P.) 

A magnetic cloud is an interplanetary ejection with following 
characteristics : (i) the magnetic field direction rotates smoothly through 
a large angle (ii) the magnetic field strength is higher than average and 
(iii) the ratio of proton pressure to magnetic pressure is much less than 
1. Magnetic cloud (MC) is called a "positive cloud" if at space craft 
onset the magnetic field direction is towards northward and it is called 
a "negative cloud" if, at space craft onset, magnetic field is directed 
southward. In the present anaylsis we have identified 2 1 magnetic clouds 
for the interval of 1979-1986, which covers the descending phase of 
solar cycle 2 1 . We have done the Chree analysis to derive the relationship 
of MC with various interplanetary feature such as solar wind velocity, 
temperature, density, magnetic field B and Bz component as well as 
on geomagnetic field of Earth. Dst index has been taken as an indicator 
of enhanced geomagnetic activities. The results of analysis produce 
significant evidence for association of negative magnetic clouds with 
transient deaease in Bz component of IMF. We further observe deaease 
in temperature and density of solar plasma after the event if negative 
MC, while in case of positive MC, these two features show an increase. 
Further analyses for geomagnetic field indicate a large transient deaease 
in Dst values near the arrival of magnetic clouds. 
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iMt 1 1 WIT ^ pEM ^ I ?T«IT 
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Abstract 

Pseudo symmetric and pseudo bi-s>Tnnrtetric Finsier space. By 
Sarvesh Tiwari, Bankuiya Road, Dhekha-Rewa (M. P.) 

In the present paper a condition for a pseudo symmetric and 
pseudo bi-symmetric Finsier space has been deduced. 

1. #ra 
1.1 q{^*iNr 

'Snqr# ^ t •31=1^7^ <im ti, 'Spti^ 

w ^ 311^ IF# ^ 


(a) ^inji = o. 

1.1 JF|q-w 3 ^i# FfM! 3 irqT# #t ti (1.1) % 

tl 

X ^ qiH #t- 
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^^TicTcITO' 


Pi T‘,k = 0, (1.2a) 

Pi = 0. (1.2b) 

/ W /f % (1 .2b) ifl ^ JI# ^ . 

Pi = 0- (1.3) 

"STM# ^'Pid f^'tleK ^ aiti: -3n^ MRuil^ff % fiT ^CF <U | (1.1) c(^ 

Pi^ii Tj'=o % ^ 5^8 f I sPT fciRpr^r wr srwp' =r^ ’tt 


3/1 Pi^'-Pi3/iA' = Gi,„,A"'. 


(1.4) 


^^1^ y^cb<u| (1.2a) ^ qr dl(c|<c^M 


T)m G^i, + g;^. - T% Gli,„ = 0 (1.5) 


^■^ein%r ^ ^3Tiw 1 1 ?ir JR? ^ I f^- 

1.2 : OTKT# ^ipRT RIRT^T ^ % (1.3) TJF^ hRcTT 1 1 

cfR 1^ ^ (1.2) ^ cB^i^ ll ^ X ^ % JfRr 31 T4)9ld 

43<^ 

^J Pi 7’it = Pi + G j,„ r- - Gj)i. rL, - G jL (i.6) 


^ 5*T ^4)=h<>Ji ^ zi^ ch?Hdl ^ fcTEnn#! '31^11# ^iPRT f ^ 


Gjto 7’S - GJl, T‘^ - GJl, T^, = 0 (1.7) 

W m R<l5ddl I f% (1.5) 5Rr czrai (1.2a) Tn^cR iff# # 

^TFTRft ^iRrT ^8(1% % xi^ 1 1 ^ ^ I _ 

Jl^ 1.3 : 7# (1.2a) 3JT?^ ?F# (1.5) # apT cfR at ^ 3rmnft lETpRl 

aa 1 1 



'jHmitJl i69 

2. 3ir>n;d^-fe-#IcI fiRRR 
2.1 

^(rmr^ fe #rcr ^ mm ^ ^ ^ ^ 

PlPm Tj^ = 0 (2.1) 

^ ^ clfFcIT ^ ^ (1.1) m\ (2.1) ^ Tt?q 1 1 

^ ^ ifiF ^ I ^ I % ^eftcT 4i ^ 

FT^Bf ^1- 

5^2.1 

Tmz 'srmi# fl#ti li (i.i) ^ ^ ^ ^ 

PxP. T^kk = axG„ rj;y. - (a^p„ rjjy.]Gf + p„r|y.G^, - P^r^Gj,, 


- Pm 7'j*A G?/ - P„ rjp, Gfe - P„ rj,^ Gf, - p^ rj^ G^ . (2.2) 

’31^ FT 'b^'il ^ R|^K14)H Fife 3ii‘mtfl «Pla % ^ FT % 3 ,^ 


&.Pm 7->, = 0 
FT ^ FT ^ I - 


. (2.3) 


2.2 

TT^ 3Tm^ #Tcr F„ 3iriTi^ #Rr 1 1 

mm m % x' ^ ^ ^ ?ra^H (2.1) 1^ (2.1b) 

^ (2.1b) tJ x htr ^ ^ 
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P/Pm?’jA = 0 (2^4) 

hKn = ^ (2.5) 


/cr«iT h wiciM % ir% (2.5) ^ ^ crar r,= (n= 1 ) t qr etr ^ t? ^ 

Rtf 


P/ P« r = 0 (2.6) 

-arf (2.6) % Itft tftcT '3r?r ^ i, m % !3% SSRt cTETT ^ 

P* Pi^"- P*P*r = - aim^, RT 3R5R ^ qr 


(diT)Hi = 0 (2.7) 

ter 1 1 (2.7) ^ WEI t 

idiT)H\ = 0 (2.8) 

IRHRTWf I W cIW 

23 : '3IR1# fe tfiRT W# t t^TX^T) RC ftW I 


SuTijkMTi^jk (2.9) 


W '3TMtt c[?l5W twC cfift I 

(2.9) WiftEltf WI t 'SRcflf^ RI 

^Ihjk " ^ Pp^iV 'j^hjk + Sil ^ Pp T'l^ji^ j 
5^J (2.10) Efit ^qRclclT -tit % OTEIRfkl RI 


(2.10) 



’srmRft ^}f% w -spn# 
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P? Pp '^Ihjk - ^ Pp P? jsj/ ^ jyifc + ^ Pp in P? T‘hik j 

+[%iu]hnjic + iu^.hnjk (2-11) 

^ ^ ^IcRm ^ FT fcTcTW^ 'aiNRft ^tPRT eft (2.11) ^ |- 

P,Pp V = (P,Pp«/i) Tijk + «,7p,Pp2’i;i (2.11) 

w ^ FT ^ t % 

5^2.4 

STT^n# ^ ^ TTFM <31T^ cTSraT %C (2,11) 1 1 ^ 5f#fT 

oTTmrft -aTmi^ ft ^iPTct % Tfr' 


P,Pp2'//yit = (P,Pp«y/)2’U (2-12) 

5 KR %1 fET WT ft ^ TT^fit f - 

JI^2.5 

T^cfi ^ -aPTi^ ^fftcT ^ ft #Rr ’ff ^ tetfM ^jRrr ^ (2.12) 
Bit ■Jft BRETT I 

BTft FT ’TF ^ ftBITTI#! TF# FT ^ TTF^ % ^ ^ ^ ^^l4l<4*iH 

^^qRcf^ aictcb^'jl I, eft (2.11) % 3Tflt ?5r % TTR TTFBT ^ ^ ^ I ft 

P,PpV = 0 

TTTTT ^ ll 

FT ^ FT ^ ^T^ t - 

nt^T 2.6 

'STFrnft ft tftcr tt^ t ^ifMT ^brit t ftEff^r Bitfen wtRbi^ 
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^ ^ I ^ifcfST (2.4) flRfR ^ 1 1 -an ft T,, 

UW (2.4) 'TT HR# I 

a*(pA7’j)= nGjy, - 

Bm ■ Tis ^ sjcH^R ^ ^ (2.4) JRT X‘ ^ WTcTs 

d?lT jFT i^Pl*T«l ^ - • 

^l[^h^mT]ky KT% G‘up - KT^pkGlij - KTipGlu, - |3^G^„ (2.14) 

3^s sfRfcff^ ^ (2.14) cfit ^Tcip- C(^ TR, %i: H,\ cijr 0)5^ CTZIT 
(2.1a) ^UI irok ^ tn: 

P/Pm7’jjy. + (P/ ^imp + P/^Lv'^ip - P/^Lt^jp 

+ GLp^lTf, + P.r^GLn - hTUGfnm (2-15) 

w ^ (2.14) % zif todT I - 

(P/7-,^)GUp + P/T',/G&,„ - - PpTj^G^,^ 

+ PpT-jiG^ + P„rf,Gl,^ + P«2'jyGV P.T’^GJw 

+ nj^,G^„-T‘^^lGff^ = 0 (2.16) 

(2.1) % qcfj amiT# aiTcr?^ §1^ 1 1 

(2.16) SRT ^ ^ ?T?f M I 


^raf, t : C.R. Acad. Sci. Paris, 1933, 196, 582-586. 

’51^, ^. #. iqr TW tr. qq. : J. Ind. Maths. Soc. 1967, 19(2). 279-287 
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^nrnr 

it<l5l5(l ^ill^ MhtH ^ qnA % ^ 

W3R- tl ^ ^ HM t ’ R^jll9?l4 # cl^5^ 

^ ^ 1 1 w ^§it Mfei % fir ^ratwrcR 9Tt 1 4i: 
% iTfif % ¥q^ 1 1 


Abstract 

Preparation and properties of photographic gelatin from 
calf hide. By Mahesh Kumar Sharma^r Instruments Research and 
Development Estblishment, Dehra Dun (U. R) 

Photographic gelatin forms an indispensable ingredient in 
die making of photosensitive emulsions. A technical know-how 
for the preparation of photographic gelatin from calf hide has 
been developed. The properties of indigenously made gelatin are 
satisfactory and comparable to imported samples. 


3iT§f^ irnraf % Mq ^ wtfif 1 1 

foTciT % ^ ^ yr ^ t f : 
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(^) ^ ^ TO ^ PidRcf T5^ ^Eoflci 3^ 

^ ft '^I'^TilPti'^ yfcif^^ ^ Sljiptt chPiqodi ^ ft, 

(w) ^ tftFT iTRH ^ ^ ^ aRicr?w 4^i(iliim^4 ^ '^t, 

(^) FiFtt M ^ 5fnTferf% M 5TO % ww 

FlT^t Tf ^ W 

{^) ^TFERT ^ ?lfe, cbilW Wlf^ ?fr fRT gq ^£1^ fcTW^R 
^ % 5?t9T SR ^^■'‘^1 

cBt lt ^ ' ^ TO lS?Ttct l^ i Tl f^ 1 1 cKt^'vii^ ^ ^ ^rRM TOsf I 

lit^twr ^ I ^ ?F# '3f^ ^pW'Sit % ^ fit 1 1 ^ 

ci5t iM ^jowafr t ^ ^ f I 

'ft'c?RfiPt5^ f^rtfer 3^ aprm^iT ffeit ^[cir 1 1 w tMtcr w wsif , 

itR^Rtf^ awft, ft^iraft W ^f3k t 5tf ft^ ^trffq ^ f?lt v3T97f^ 
aiRRiT ^ ?ireTT ^ ftt I qr flfei fert £Ft€t g5t f^it^ #1 a^r 

STt£i-^aff’-®% arszm ^ ai^Errr a^ »flatinf^KJf) csr tri ar^i 2 ait^ra’ % 
aif^i^ aft ftar tiiff'.i d*iT a?^?it'^ ^ OTcTT aiat rt,% 5-10 3^1 arisen 

ttar 8 1 15 uRt^TcT ci^ ft^ ^iiff3 1 an^dT aitw aif^ ftt ar ftsirt ang 

^FT ft ^ I aflT an^ iiftM ^ fit ar aifep gsp ^itfet niH ftdT I ai?T 
% 3^ ftt 1 1 w«T ft apftf^ aifta 12 tt cRU ai^ ^Ftt t 
^ anl^ aff ^Rar aiffq 1 ttw ?i§t ^ataai am ffarai *fr ^ af^erjif f cpjffcR 
1 3a£rf a %aer aiaaf % aait t aiaar aata srat f ai% ^taa, tenat att^t Rat 
^ afsFrrajf ^ it Mtcr 1 1 

ftftsT Riaat laitf ^ ar£aa¥‘°’ t wr rrt % ast at tsim at 3^ ^ 
ascRt, aaa, ai^ ^ ^ a^ aa aia ataantBa? ftitfta aart % ^ a^a 1 1 
Rtawt ar^ araaiRai 3 aca ftft arff^ aaa af laftftar a^j^R 1 3^5 ftar RTff3 1 
a?r aar 3tf) w ftai aff ftdt % aatft) fat at ftitfta SRI fttaa t) aaa M 

aa Rit I 

aaa^ Riaant a ftt % aiRR, Rt%tata Ititfta % ftafa at ar ^f ft' a ? aaFtai 
aqararaffll aRa t atf tt ^aat a^ at laiR t at a t aiftia? itrtfta aft aaitt 1 1 
fa ai3aaR t aaf ^ w t Rttaiftiai f^tfta aait at Riaaat ftatta 
at af I #1 ara ft ^nft ataa at aait t faaa aata ftiat aat 1 1 
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FFIFT W iWr 

^ ^ % Mq ^ ^ fe’ 1 %” 

M 1 1 ^®n%r ^ % ?i5R7iri^ % >3iq^ ^ ^ q?r % ^ qpft t 

24^% wr m ^ cR5 «kT w cTii^ fe^r % ’Kt, ^sm qra ^ Ttu 
W ^ ^ dl% I W WM % % ^fR^lfecT 

?#w q^i 

'i^^K (Liming) 

??T qf^ ^ f5 ^t?M ^rsq) ^ ^ ^ %, w«J MPtf?r ^ f 
fidt ^Ft^JR ^ait ^ t ^ f ^ ^ qjf qnfr ^ p 

^%i aq^ ^ 3R^ ^ ^ ^ ctsciM ^ 7® qJT 

crar ^rq^ % 5?ij ^ % qk ^ piqi w i ^ ^ «ikmi 7 35T(-^ ^ w laTl^ 
^%^qqaRR:i3M^^’{?wqT^ wr 

qq?iT w ^ ^ ^ q? qf^ 5 ^loMqqi^qnftT^q^i q#r 
^ ^ q^ ^ q?f fef qrar iim % qR qr qrf q^ ^ft 3q% qR qq 6 % 9 qf^ 
cRF q? qfsBqr qq qqi eft qt ^ qqi ^ ^ ^ #? l^qRi^ % g?R 

qi^ ^ q^i qqfeq) ^ ^ 5^E^qM ft iq ^ qqqR ^ qqq ^ ^n 
qqjqrli ?q sto % qN ^ 20° ft. ft ai^ q?ft q^ i^ qqr i qrq qr qq?iai 

i^iftfftq fqi^ qRRr qqrqr I ftRift ^Iftaqr a?isr M fti ^ ^ qrqsn# ft 

^ qqr qri^ ^3ftqi^ a?dw q ^ q^ 1 

^pr #dHT (Deliming) 

ft aq qi fi q qqq qft ^ ft^ w qif^ aifft^rs ^ afR apq q^ft qqnft 
qft ^ f^qr qq q% aprsq Pi^ftq q?)’ ^pnar q a?qr?q fqft qqif^ ft ^nft f I w 

qqftMfer ft qqft q^ qR ^ q^ qift ft ^ ^ ^ ^ ^ ^ ^ ^ ^ 

ft) enqq ^ qro q ft ^ ^ qSqferq^rfftq ft qftsnq qqft q? ftr q ^ 1 qraq 
qp” aiftiq) ftd: qqj qft qqr qqff^ iqft ftiftftq qq vt^-arqqaq ft ^ 
tpftfftqqqft^nftqnftqiftqi^ft 145-215 ifto qro qft fttar ft arf^^^RiqqjraT 
ftfttftrqq % qft ftft #7 q? q^r #5 t, ?Tift^ q?^, ftftqq qnft^, 
qrftn^q, adftiftqr, qqjft w ftqftfftq ft 531 ftqr qifft? 1 

SIR % afcrftq qit ^ qR^ % ftR[ <3^1^ ^ qft 2 qftqiq fi^ftqfttftqj ap?r ft ftrar 
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w I ^ ^ ^ Hi5t ?Fr ^ ^ I 3ri?T % 5fR% 

sjm m ^ ^ t ^?rJT w ^ 

W ’EM ^ 1 ^ ^ ^ = 1 ^ cst '3TI^ ^ % 

sfrm w I 

(Extraction) 

' ISM ^f cBTzr w mf^ -arf^ w ^ ^ ?r«iT fer 

crrf-#fc[Ejj Mira’ ^ ^ ^ w ^ > 311 ^ 

^ % m?T 50-55° %o T?: mm w 1 ^ ^ ^ w im # 0 ^ oTTsft t? 

cfr f^SM 1^ W ^ ^ 3Tl^ ^ fiMM W I f5T 3f^ W I 

w mK ’SIR ^TRHtT I 3?RpT ^ CRT «it| ^ ^TFT ^ PJ^^TRW W 1 

^ ^iferr ^ 10 . 

'■ ‘ eRt^ w ^ ^ et tn % ^ i fr % 

% xr^ ^ w Rwrui #r f^HROT ^ ?iwr ^ ^ w «IT I 

7FITRRT if- P>1(?lf^H W ^ EJT #1 Wf f^MT'l ^ 

m !--.■> P)R<KU|%% ^RFf 5i% xj^ef XJ^ c|5l- xR? f#EM MT ^fEBcFT 1 1 

Pl4^«ftt''l (Clarification) ■ •• ■ 

•'"f . •', ' ., • . , _ . _ ^ 

. .. ^ '(IK'Hxl E^^.'3irTO’ ^ PldlEll.'W cfElT f% REpcBi icBEIT T[%. xnt% '3TgeR?ft?T 

WEf, q^Pi^, ^-?iTp ^ iiPm EMff ei^ ^ ^ ^ I ^ 

infer fefR fr nfr ^ 3ri^ m % iepe® ^ Efft f^qR w i w 

^ errt ^ xfqr EjRRT q5t feeci ^ srt fex^i f%jT ’tejt 3fti 

fei feifer 'sr^fferf ei^ ^ ejr^ % orfesM feqr w l 

fespT (Bleaching) 

% ' ,. . . ■ 

' fef^feiw % EftcT ‘^. 'SRft qr I ?Rq5r fefe^ eri^T % feq % 

life ^ affETOi^s' % MWT 3n^ qt ^ ?M ^ (qcfj pi% %F5) sjEnfer 
^ .q^i - 

Wk^l (Concentration) 

icRffer 5 Er ^ xTR-i^fen ^-^serci^ (45-50° ■^o) if 7 # i^qfer ^ 

nifer feqr qqr, vjt^ cfcR fe 20-22 rifxiw M \ Rifer set ert ph 

5 fr 7 % RS2T qFiT w i 
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f»TR SiTitf 

1 


% 4)l<ili4A=h ^ywt 



5. (^3n^, 51^ ^«TT ^ f^) 0.05 % 0.03 % 

6. ejl^ ^ • f=l^^ ^ 

(^, ^ ^ ; fcTEf^R f^) 
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‘4R<i!l'h sfR ft<rJI’1l (Addition of Preservative and Sensitizer) 

^ ^ ^rar 'SiRh 13 ^ ^ ^iiiUcir wr 

5if^ ^rifer # qcf 7 fttMter 5 

jrfcT^'ra' '3Ff[Rm «ii41dc^<i %r (^ijisch) fiiiriwi w I ^ ^ ^rifM 5=r ^ ^ 

>31^ cTT? Rlt^''ll§cl fen w 1 


^dstUdd, cf^JT (Chilling, Cutting and Drying) 

^ ^ ^ddd lEfer cl^ 5M c[5^ "tfeRsT ^ IRT HT W W 1 n? fel 

^ ^ ^ w I ?% ^fefe xTi^ ^ ^ ciirar w i gsiiff 

nit f=i^ n# nit fnr ^ Rcrnpft % |[^Tnr w #( nm nit 20° %o % arfei n?^ 

ferr w I RfWT 10 ir ^ ^ ! ^13^ nit ^fmr mnnilt ft Mfe 

cpjff^ sM Tpt mfe ^iiT^ % R?r-^3iwn oik ^ I aiffei 

^ crnr Rtf ^ jthr % i 3 cqin nit fefer ^ife #n ^ 1 1 f&ietfe ^ ^istm iir^r 

^t 'ft¥r w 10-vfRft 3 ^ sRFit ^ ^ ^ n% I 

(Yield) 

^3RTfefe WT % 3T5nR, ':#[feTfefl % fer ^ ipfR fef ^3?k 

nf w w nst nit w % nR nil tiwt is stfem Rictfe nm gw 1 

c^rr 

fejf fepT tR mfet, fdPtis, SRI niH fen nm fe§ft tHtzfmfeii 
fetfe % Fin fe% M Rii^fe ^ fs ’ftfei nnr wnfei ^ mr >3TS!nnr fenr 
w i FR ^-1 ^ ?n yif % nfennf nit n^ifnr w I nm n? nrnr w ^§ft 3?nn 
fe?ff ^ I 

iinn§T ^in^ nran nm^ % fe? Ft^?tt ’^fenfes Riclfe mr nntn fen w 1 w 
% i^RT-'t: nnnn ^ni^ nran nmnT w ^ fett fe fen % 

^ #i[ fl#tcT fen nm l ?f ici^fe fen mr n^w ^fenn, fenfn nnr ^mfer 

^ fe^ # 1 : ft#n mnn nm nfenait ^ ^tnn % 

nR ^ fen nnr 1 ^ nfem ’jif'M % ynifeRni nr^ n^r fe§1t nitsmifen Ri^fe 
% fet w't fen in nnR it 1 
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f^TR ?TRf 


^ 'SIJEfSTFT TTci f=I^ 'STHTR mz 

I % ^kR 5RH cWT ^ ^ i 
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MHaia 
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^lP(d R'HIM, ‘blfl''!, «H’5ddi {%M) 
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^IRRT 

HW ^ <3ffs % M ^ ^ ^ ^ //-Wf % 

^ ^ dMIcbd qiW 1 1 ??t%SRT^IFn: 

5Er ^Ruiw RTT^Ifcr stctr 1 1 ^ 'SFt ?§ti^ # ^ f i 

Abstract 

An integral equation involving multiple integration. By T. 
M.VasudevanNambisan, Department of Mathematics, N. A. S. College, 
Kanhangad (Kerala). 

The object of this paper is to solve an integral equation invioving 
multiple integration with the H-function of two variables as kernel. It 
genaralizes the result given by Nair ([2], p. 42). A few- other special 
cases are also given. 

1. tlsiT kR^iw 

oo 

F(p) = J e-P‘J[t)dt, Re(p) >0, 

0 

^ F(p) = fit) 5RT JRffRT fell ^ 1 1 
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€)■. qJT . 


([1], p. 129). 

^fit) iscfcT 955R ^ t m, Fit) = xp) crar 


J e~'^fit) dt '3rf^RR'>T «hldl ^ cff 


0 


m) 


r_A> 

[~dp 


irmr cwr (W , p. 39) 


(1.2) 



+ / I2 + r + 1 


0» 1:1, 2; 1,1 
0,1:2, 2; 1,1 


X 


2j (*i I - ^ ■ ( — ^■—^1. fc)). (1 “ Vj, 1) : (1 — V 2 , 1) 

I ( _ r- Aj - /j 2 - 1; A,, * 2 ) : (0, 1), ( - hi, ki) : (0, 1) 


191# % 


= r(vi)r(v2)(p + fli)-‘-*i (p + a, + a2)"‘"''2[ 1 + 2i(p + fli)" *>]'”' 

X 1 + Z 2 (p + 01 + 02)”*^] 


Re(p + ai)>0, Re (p + fli +a2)>0, 2>A:i >0, 2>*2>0, Re (1 + /Zi)>0, 

Re (2 + fti + /h) > 0. j arg.z,p"*i I <^(2-1:,), | arg.Z2P"*2 | <^(2-^2) 
JIRR (I3].p.988) 

MO = F/p) r = 1, 2 n #) 

kip) = kit). 


Gip)= 8it). 





^ sfsriT ^5T % wr 

n 

g{t) = kit) n F/t), 

r=l 

% ^ ^ ^ % 'tp5R 


G(p) = j ... j k' 




P + 1 


nf^ix^)dx^ 


0 0 V '•=' 

^ SRT f % k(t) wiM< 


i/,(0icraTt(0 n F^t) 

r=l 

1c[imF ^1 

^£n'«fcj. JBT m ([5], p. 19) 


H 


l.p 

P.9+1 



(l-fl/.aAp 


’ ^Pi.p’ 

~x 

(0, l).(l-Z)j..p^),_, 

p^q 



(1.4) 


(1.5) 


2.3J5T 

^41cb(ufl‘ 


G(p) = A 


J...J 


{a--DT{a^b^Dfk 


f 

P + 


0 0 


V 



/ 


r r -> 

X n ] X 

/ = ! [w = o 


w ! 




h. + u. + w+i rjr 0. 0 : i, 2; 1, 1 


H 


0. 1 :2,2; 1, 1 


Zi 

; i-w-hj, fcj), (1 - aj, 1) : (1 - X.,-, 1) 


1 


dXi ■ 

J-2^- 

( _ w - A,. - u, - 1; Aj, k^) : (0. 1), ( - A.-, k^) : (0, 1) 
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xTiT. grf^RFT 




00 

f 

00 p 

f 

J • 
0 

•• J 

0 - 



s 

w = 0 

u’ ! ^ 


{a-D)'"{a + b-DfG 


P + 'L Xi 




yj 


^ n J y ^p-(‘’-*-b)x 

1 2 . ,, I « ^ 0 . 1 : 2 , 2 ; 1 , 1 



'i^v' 

1 

1 

1 

P,,l):(l-5,, !)■ 


X 




dxi 


To 

( - - gi - Vj - 1 ; ft], ft,) : (0, 1), ( - gi, ft,) 

: (0, 1) 



( 2 . 1 ) 


^ y41g5<u| ^ cST ^ I, ^§7# 

(i) m, n, c, d, ^jyite f Re (1 + /r) > 0, Re (2 + h. + u,) > 0, i = 1 % r cigj % 
iriT Re(l + ig>0Jle(2 + g,. + v,.,>0 ggff^ ; = 1 

(ii) i oc,- + i p,- = 0. i + i 5,- = 0, i ft, ig; 


= m + n-r-s, X Z ^'V = c-^d- r~ s, AB FI 

/ = 1 i = 1 i = l 

X I r(a,)r(X,^j njr(p,.)r(5.)] = i, 

(iii) Re(/}) >0, j arg z^p'‘^> j < f (2 - ft'i). 

I argC2/7-'-'2 I < I (2 - ft,). 2 > ft, > 0, 2 > ft-o > 0 

(iv) D ggflici giftgr Ip + ^ ^ I 


: ^fHT G(p) = ^(OcfSlT A:(p) 2 ft-(;). 

cgsCT eiTWT ??qKR ^ ggr (i.3)g5t wiggr ^(i.4) m girl gi (2.1) I 

gSFT 7T%oTq 
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g(t) = (a + tT(a + b + tf km n 


i=l 


X I r(a,0 r(X,-) (J + a)-i-*i(r + a + i>r^ "“-[l + Zi(f + 


x^l + Z 2 0 + a + j I 


( 2 . 2 ) 


^jTRIT 1 1 ^ ^ ( 2 . 1 ) ^ ^ I 


kit) = ia + tfia + b + tf git)B n 

1=1 


r(p,) r(5;) (t + a)- ' - (i + a + fc)- ' ' ^ 1 + 2 i (i + a) j 


-5, 


1 + Z 2 (^ + ^ + ^) *-] 


(2.2)^2Tr (2.3) =1^ ^ ^ ttHl4)cf felT ^ I ^ (ii) ^ 

^ ft I 'Sra’s (2.1) % ^ Wot y4icb<ui ^ % f^ 1 1 

(2.1) if Jkj = 1, A', = /t, z, = z lit.J, ^ 0 sRl^ fSfT ( 5 , p. 91, (6.4.17)) cRT 
^ ^ ^ ^ ^ WT hR'^IH RH #TT 1 

RRtfef Mwit 


OO CX> 1- 


G(p) = A J ... I 


0 0 


ia-D)’"ia + b-Df k 


'■ )7 

p + 1 I 


x n{i 

/ = 1 [ vv = 0 
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cfSfT 


zx^ 


(-w-hi,k),(l-ai, 1) 
(0,l)i-h,k)(-w-h;-Ui-l-,k) 



m 


Bj ...j 


{a-Df{a + b-DfG 




0 0 


s > 

+ Z Xi 
;=. J 


/=lU=oV^! ' 2,3 


4 


dx^ 


(0. l)(-^i,A:),(-w-g,-v, - 1;A:) 



^ % 5t^ M I ^ CRT 

(i) >n, n, c, d f , Re (1 + h;) > 0, Re (2 + A. + u,) > 0, / = 1 ^ r cRfj % 
Re (1 + g) > 0, Re (2 + g. + v.) > 0, / = 1 % s cRJi. ^ 


(ii) I a,- + I |3,. = 0, X + Z Si = m + n-r-s, i u. + ^ 


= c + d-r-s, AB n r(a,) n r(P,.) = 1 

/ = 1 / = 1 


(iii) Re (p) > 0, | arg | < | (2 - t), 2 > i > 0 


(iv) c{^ I p + X ^ '3T ^^H ci^l 

jnFT cf^r | (2.4) ^ (1.5) 

^ 5RiW JIoTt 1 1 


00 00 


G(p)=A j ...j 


(ji-Dy^ia + b-Df K 

r y 

•p + Z 


1 jj 
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X n ji -(«+/, ).r.^.V"/+-+> 

1=1 [n -o • ‘ 




X 2 


(1 + w + /;,-,*), (a,-, 1) ■-zxl‘ 

( 1 + h - , k), (2 + vv + h- + j k)\ 



K(p) = B I ... ■ 


0 0 


ia-l)y‘(a + b-D)‘‘G 


P + I -V,- 


X n y i^e-(a+i>)xi.«i+‘'i+'‘ + ‘ 

X 2 Vi, 

' ( 1 + , A-) ( 2 + H’ + gi + v,- : ky. 


dX; 


^ «4i4)<v ^ cf5T I ^51^ ,f^ (2.4) if ^ ^rfcTsFl ^ 

i=l %r Ui+ 1=0 i=l%s^%f^v,+ l= 0 713 % 

c = d = 0'^b-^0 37[T% 37 (2.5) f%Rif^ hR^IH % 77*TP%cr ^ ^3MT I - 
[%H|RB1) ' % % TRraW TPftWT 


G(p) = A I ...| 


- 

( '' V 

(a -DTK 

p + 'L 

_ 

JJ 


r 

xj« iVi 

n 

1 

1 

> 

X n ' 


dx, j 

i=i 


(1 + /i,-. A:); ^ 

J 
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... J 


0 0 L 


{a-DfG 


P + X 

V ■'=' 


S 

X n 

j = 1 



'(P,-. 1) ;-z 

4 


■ e-^^i xf 1 Vi 



dxi 


(1 + g,-. k); 




( 2 . 6 ) 


^ cflT 5 ?r I m, n 'jpifcfi ^ Re (1 + /i.) > 0 , f = 1 ^ r % Re(l + 

g,.)>0, i = l % s. % 


X a, + I P, = 0, I /i,. + X g. 

i=\ i = I i = I i = 1 


r s 

= m + n-r-s, AB n r(a,) n r(P,) = 0, 

1=1 /=i 


Re (p) > 0, arg zp-' (2 - k), 2>k>0^D I p + X 


^ I 

(2.6) W ([2], p. 42) 5RI ^ qtMPT % ^ WT 1 1 
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2F2 ^ w tojr 

Mn>H mi ^Rw«i w<i« (trftft) 

[UTH-ftra^n, 1997 ] 


W sw # 2^2 ^ WIT feRor ferr w % 

'STMrar ^ 7 ^ 2 ] ^ ^ W 1 1 

Abstract 

A generalized gamma distribution involving 2^2 ■ 

R L. Sethi and Ashok Kumar Vyas, Department of Mathematics 
and Statistics, J. N. Vyas University, Jodhpur (Raj.). 

In this paper a generalized gamma distribution involving 2f 2 

been studied by considering a modified form of Agarwai and 
Kalla from which almost all classical probability distribution 
can be obtained as special cases. Expression for rth order raw 
moment about origin and moment generating function, mean, 
variance, characteristic function and integral transforms have 
been worked out for generalized gamma distribution involving 

2^2 • 


1 . ITETOT 

^ cF cn^ ^ TfM ^ IctcRq ^ iq f | [3,4,7.10,11] 

qcF ^ isralfcr w wr M-diRd I fSR % ^ 
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ifto tT?ro M cw o^nrar 


2.^m 


w ^IJSIPT ^ 2^2 ^ ^ yi4I^d WTT cfit M ^ 

li%^ %— 

oo 

/ _ J g -ta j. m- 1 (•j, ^ n)-^ Vj;(jC) (Jx 
0 




\ 1 /(X) = 2^2 [a, P; Y, 8; kx] 

cit ?IF ¥^1^ ¥T ^ ^ ^ I- 


l = b^ ”' T^im, bn)jF2 


a, p, rn - X; y, 5; ^ 


(2.1) 


i? fmj > a /? fW > 0 ^ /J„ ¥5 1 1 


311IW W JBMT % qft®rFT ^ 

oo 

J + n)~^e~‘’^dx = &^"'”r 2 ,(m, bn)b, m, n > 0 (2.2) 

0 

: ^I^Rbcb ¥( X ^ 2^2 ^ WIT f^cT¥T ^FT 'SI^WT WcTT 

yfiHl'bdi ww Trfl¥ (p. d. f.) f^pcr % SRI 3 ncn % 


/ (X) =/(x ; m, n, &, X. a, p, Y, 8 , it ) = 


&”'-^x^-i(XH-n)-^e-^^2^2t-] 

(wi, i>n) 3F2 [ . . ] 




2^2! •] = 2^2 !“• P: Y. 8. /Of] 


3^2[--] = 3^: 


3^2 


(X, p, w - X; y, 8; 


(2.3) 


^ m MMd ^ ' 3 il'W< I, b wrt SNcT I, n flWR Tn¥?f % ¥«Tr A,#n¥ 
Tnw % ]T¥i¥ ^ fta w JiRier li 



2^2 ^ 
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^ ^mdT I x=o ^ qr 

r (ni\ — ^ 

1 0 1'”) - I^m 

cFTffe X = 0, k = 0, '3I?rs (2.3) Wftcf ^ ^ I (2.4) ^ 

(2.4) 

^ ^dmFT Tm tejf ^5T p. d. f. Il 

X = ^, m = 1 - a d^ir Jk = 0 % '3rj?? W tcIdTOT HIH ^ 1 1 

x= 1, „i = i, jt = 0 % ^ -mm (2.5) sro ^ ^licrT % 


a ^ 

2 ’" 

V y 


= K (bn) ert. (V^ 


(2.5) 




^5^ % U (p. 5, JC) % M ^ ^ ^3EI5dr 1 1 


Txim, bn ) = r(wi) (/;«)"' " ^ Ui>n, I + m - X, bn) 


(2.6) 


U ip, q, j:) ^ yff ^ ^ ^ -F\ ^ bn Qn. I + ;n - :() % ^ 

i^’c|l< ^ f 


r;^(m, bn) = r(m - X) \ in - X + 0, - \, - 2 
v33^J^anW«lTA: = 0%f^ 


(2.7) 


fix) = 


r(Af - X)(jc + n)^ 


X > 0 


( 2 . 8 ) 


3. ^ 

fiFf 3T^[’T ^ ^'Sit ^ fc[^^ ^ 'dl^^n 

(a)l- = 0m ^it a = 0m |3 = 0 (2.3) I (3.1) ^ 
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rr^o M W filR STRT 


m = 


+ n)-^ 

b^-'" TxiM, bn) 


( 3 . 1 ) 


?^ = 0 ^ ( 3 . 1 ) ^ W ^ W% ^ I cfuf-^ 

f^TcR^ ^ m ^ I 

(b) ^ p = S ^ (2.3) wftcT ^ I 


g~^^x”-‘(x + «)-^iFi[ + ] 

b^-'nr^(M, bn)2Fi[ + + ] 
^,F, [ + ] = ,F, [a; y; l:x] 


iF, [ + + ] = 2^1 


ot, m - X; y; 


k 

b 


( 3 . 2 ) 


^ = 0 m ( 3 . 2 ) p.d. f% OT M ^ iaFTT%l ^ ^jlRTT I ^ ^ 

1 1 


(c) k^ FIR ’R -k TII^, b m X = 0 Tll% ^ ^BcF^TT W ft’^lT % qftoiFI' 

^ WRIT % (2.3) C]^ TRcF fIWT W cRM 1 1 




^ fc'”r(a)r( 3 )r(y-fl)r( 5 -a) „, 

r(A0 r(y) r(5) r(fl - m) r(p - m) 


2^2 1 -] 


2 ^ 2 (-l = 2 ^ 2 [a- P; y. 5 ; - kx] 




Re(m) > 0 , Rc(A) > 0 , Rc(m - d) < 0 , Re(a - p) < 0 
y, 5 0 , - 1 , - 2 ,...; 0 < X < CO 

= 0 ,' 3 T^!^ ( 33 ) 


' 31 ^ Ttricb fgf^ ^ 5 TI^ IflH fH) I 



2^2 ^ ^ W fcIcROT 
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{d)k^ ^ Z> -> 0, 5 oo^ ^ ^?5T X = 0 #? :<:= y”' m 

= c/d «si^ ^ (2.3) cfjf ^ PlHdd.^ ^ % 


f(y) 




dl:‘'^‘^r(a)r(P)r 

^-d 


r 

fc ^ 

d 

r(Y)r 

( c 
“ d 

r 

fc) 

P-sl 


2^1 [=] = 2^1 [a. P; y; - fc/j 


d> Q, Re{k) > 0, r(c) > 0, Re 




y ^ 0, - 1, - 2, ... ; 0 < y < «> 


= 0 .' 3 R^ 


(3.4) 


^p. d. f. HBT M I M ’t? 4 ^ w fell I twfrt 

fclcRoif -c^ ^ |CT M ^ JTIH W 1 

(e) ^ k^b,m-X = y'^ 


= ^^r( 5 -a)r( 5 -P) ,-ix./.+T-i(;c + «)->■ F. 

J r. /,. .L a A*, \ r/ 5 i /v R\ ^ ^ v-^ + 2^2 


r;^(r + X ^n)r(5)r(5 - a - P) 


[ . ] (3.5) 


A. = 0, n = 0 ^ W W ’EFRT ^RT (3.5) ^ m R^g; fT STM I 


Hr(S-a)r(5- P) ,-....y -1 p r , 
•^^'^^"r(Y)r( 5 )r( 5 -a-P)" ^ 

sm/ 3 [.] = ,FJa, P; Y. 5 , l:.r] 

F (Zj) > 0 , F (Y) > 0 , F ( 5 ) > 0 . F (5 - a - p ) > 0 


= 0 . 3 RI=r 


(3.6) 
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Tfto t^o M W aM 


(0 . 1 ' = y', m = c/d 


/Cv) = 


dh‘ 


■/d 


e ‘’y‘‘f ' 



(v + «)■ ^ 2^2 I * I 
3/^2 I * * I 

J 


A, = 0, n = 0 ^ (3.7) 


(3.7) 


d//^‘'e-^’y\-' ->F^ I* 


f(y) = 


K^‘j 


.F-, I * * 


^ ^FRl%r t ^JncTT I ^ 2/^2 [ * 1 = 2^2[ P : Y. 5 ; /f/] 


3F2 [ * * ] = 3F2 


a, p, c/d-, Y. 5; 


d > 0, R (/;) > 0, R (c) > 0, R (k) < R (h) 


Y, 8 0 , - 1 , - 2 ,... ;0 < V < po 

= 0 .- 3 R[ 5 T ( 3 g) 

p. d. f. ^ M M ^ 5 IPT! Tfft i^TRFT^ 

^ M JTIH yTT 1 1 

4. Wll^<ft|«4 tWT 2 F 2 ^ ^fIcTW ^RFtTT®r ’TFTT 

W '313’^ ^ W ^ 3^, ^r4y<^d ^fTHTT ^ % ^-?Tr«T 

WOT 'W W^ui ^ 1 1 

1 : ^ rR X 2 F 2 cTl^ Hl%d wrr WT cRT X, b , m, n, 

a, P, Y. 5. k ^ ^ i^gzf ^ 



2^5 ^eTT WIT fc!?RW 
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iTTHT 




rxim + 1, bn) 3^2 [ * ] 
bn)jF2[**] 


3^2 f * ] = 3^2 


3^2 [ * * ] = 3^2 


P . m + 1; Y. 5; ^ 


a. P , OT - 7. ; Y. 8 ; 7 

b 


= '^^^y^^i>n%{^;-=0?ITa=0^«MZ)=0 (4.1) 

^ i’n % A- = 0 ?1T a = 0 '3T2I^ 3 = 0 

^ ^ " r -^{m + 2, bn) r-^jm, bn) 3^3 [ * ] [ rx(/n + 1, bn) 3F2 [*=*=] 

[ r^Cm, (?n) 3F2 [ * * * 1 ] ~ [r;,(mi Z^n) 3F2 [ * * * ]2 


m - X 


(4.2) 


bn % A- = 0, a = 0 ' 3 T?M 3 = 0 


3 F 2 [ * ] = 3 F 2 


(X, 3 . wi + 2; Y, 8 ; 


3 F 2 [ * * ] = 3 F-, 


ot, 3 . « + 1; y, 8; - 


3 F 2 [ * * * ] = 3 F 2 


09 3 


, m - X; y, 8; 7! 



^ a2JT 


1<jH 


: ^rftsW % 'ST^^TR 

mm = £(x) = J xf{x)dx 

0 

b ~ ^ r;^(OT + 1 , bn) 3 F 2 1 * ] 
r^Cm, bn) 3 F 2 [ * * ] 


A' = 0^ftR a = 0 'STSRir P = 0 Rfn 

+ 1 , bn) 
r;^(m, bn) 

_ (mn) U (m + 1, 2 + m - X,, bn) 
” [7(m, 1 + m - ?i, bn) 

= E(^) - [E {x)f 


E{^) = \ ^ f(x)dx 
0 

r;^(m + 2, bn) 3F2 t ^ 

= — =5 " 

b^Tx {m, bn) 3F2 [ * * * ] 


(4.3) 


(4.4) 


(4.5) 


k = om a = o -mm p = 0 131 % 'll 

£"^r 2 ,(m +2, bn) 

Txim, bn) 

_ m(m + l)n^ U (rn + 2, 3 + m - 2., bn) 
U (m, 1 + m - X, bn) 

(1 + m - 2.) (m - 2.) , •', r^ , , 

= ^ 


(4.6) 



2^2 =11^1 ^IFTT I^cl<ui 


199 


'Sra's bn % I^M, 


5 r^ (Variance) = 

b" 

a^- 2. •‘lI'Hl fcRR^ cfjr J^ifs[^ % oIRNrer r 

w:x % WT % ^ (MGF) t^Rcrg; I 


rlsiT 



r^(;n 4 r, bn) 
b'^T-^^ {m, bn) 3F2 [ * * ] 


M.G.F. = 


f'-f' 

/w - m 

Fx 

m, bn\ 

f-ii 

* 

cn 

r^inu 'bn) 3F2 [ * * ] ' 



; m. g. f. qR^Kii ^ 


M,(t) = E(e‘-^) = j e'' 7 (.v)A- 


RR r cji(ci[^ch % 


M. 


x(l) 


(b - t)^-"' FjCm, (b - t) n) 3F2 1 * ' 

b'’~”‘rySm, bn)iF2l**] 




3F2 [ * ] = 3F2 oc, p, m + r, y, 5 ; kib - t) * j 


3^2 [ * * J = 3^2 


a, p , //I + r ; y, 5 ; - 




r 1 

X-m 


/ 

t M 


1 - 7 

b 

Fx 

m, bn 

1 - 

— 

’ l> 1 
. 

3F2 [ * ] 


bn) 3F2 [ * ♦ ] 


(4.7) 
^ crm 


(4.8) 
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'fto q?ro M ^ wflRF sqw 


3F2 [-1 = 3^2 


3 ^ 2 ! = ] = 3^2 


(X,p,m+r;y, 5; Jtfr * 


a, p , m - X; y, 5 ; - 


:-c‘ 


rf ^ CRT ^ ^ p.df. rv. x%^%^rRf'3it5[:c^ I, ^ f ^c|<j; 
ter ^ I 

00 

fi/ = £ (xO - J x®/(x) dx 




b 'rxim + r , bn )^ F2 [ S ] 

F)^ (m, bn) I $ $ J 


3 F 2 [$] = 3F2 

3F2 [ $ S ] = 3F2 


a, p , m - A, + r ; Y, 5 ; 7 " 

b 


a , p , m - A ; y ,. 5 ; 


(4.9) 


k = o ' 3 T 2 rcrT a = 0 ^ p = 0 qr (4.9) ^ 3 ^JcM ^ ^ ^ 

^JUcTT |l 


3 : .*; 2^2 ^ ^ 1 41^9 ■'TFIT fcRRW cfiT 'ST^WT ^{5^ eft <3rPt?IT5lf^ 

WT f^nf^Rkd 5RT siTfj : 




( \ il^ 

X - m 

f 

it ^ 

\ 

1 — 

^X 

m, bn 

kr- ■ ^ 

'-1 

V. 7~^ 

3 F 2 1 + 1 

J 1_ 


++1 


: A - % qf 5 ^< lJ _ (. V ) c}ft 


‘1‘x (0 = £ 1 exp { ixl } 1 



2^2 ^ W fcRRq 
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= J exp ( ixt } fix) dx (4.10) 

0 

SRT srai I ^ ;■ = (- 1)’''^ £ ^ WT 1 1 ?R 

T ^ TRcJ ^ ft’TT 




0,(0 = 


(b - fO^-"r^(m, jb + f0n)3£;[ + ] 
b ^~'" r ^ im , bn )^ F2 [ + + ] 


jFz [ + ] = jFi a, P , OT + r ; Y, 5 ; i (fc - i'O * ] 


jFt [ + + ] = 3F2 1 a, P , m - X; Y. 5 ; 
L 


0,(0 = 


■-t 


\7.-m 


m, bn 


1 


3 ^’ 2 [ + ] 


^xim, bn) 3F2[ + + ] 


4 : X 2F2 ^ WT IcRRDT ^ 'SJ’FF ^ ^ oTMRT W 


’ r^Jjm + 5-1, bn) gF, [ § ] 
('4 y(^) - 3F2 [ + + ] 


^«IT 


F {/( x )} = 


fi 0 

X~m 

1 m, bn 

[-ii 


7 — ;r-7— 

Ti; r^V . . Y 


r 2 ^( wi , ()/ l ) 3 F 2 [ + + ] 


(4.11) 


% SRT oMit ) ' 4 !cif ^ 



v3T5fte J’TR STRT 

% {Bi^rnr 


MjiS) = I a-*- I /(jc) ,ix = - + ‘*>’- ‘’ ^^»)3^2ltl 

n 3^2 I ■^' “*~ 1 




3^2 1 t I = 3^2 P , '/i - 51 + .V - I; y, 8 ; -- 


3/^2 I + + ] = ^Fn 


a. P , /// - A,: y, 5 ; 


% vST^^TR 


Llfix)] = j e-‘-f(x. 


fix) dx 


= (^ + /) ^' "' r;^^(/;i + (/; + ;) ,;) J J 

^ '" Tx («/. bn) 3F2 1 + + 1 






3^2[»] - 3 F 2 [a, P, m + r; y, 5;'yt(/[) + /) ' ‘ j 




j -A ~m 

1 

/«] Z^nj 



r^/wi, z>/i) 3^2 



3^2 [ £ ] = 3^2 


a, p , m + r ; Y, 8 ; £ Z) ■ 



(4.12) 


(4.13) 


( ++ l^qR^nf^l (4 ,4) 



-,F, Wf ^iraTfcr flHT 
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TM ^5r ^ t ^ ^ 

^O 1^0 fll^ cT«ir 3OT ^ % 
ft’IFI, «kWln(RIRR»HSlft*«M, m 6 {^o ffo) 

[ m - 16, 1998 ] 


TOT 

^ UW # ^ ^5WRR ^ fccci<«ull^ ^rra' MT 

^ wCl'fct Sf^IHcIT MFF ^ ^ 3l^Jm wll 


Abstract 

On the vorticity of unsteady flow of a viscous stratified fluid 
through a porous medium between two parallel plates with variable 
magnetic induction. By B. N. Dwivedi and Ajay Pal Singh, 
Department of Mathematics, Atarra Post-graduate College, Atarra 
(U.P.). 

In this paper an attempt has been made to study the vorticity of 
an electrically conducting stratified viscous flow through a porous 
medium in a longitudinal channel in presence of tranverse exponentially 
variable magnetic induction when the stream velocity at the lower plate 
flucmates with time. The effect of change in magnetic field and 
stratification factor over the vorticity of flow have been studied 
numerically and grrqihically. 
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?T2IT '3m W f% 


JIWI^RT 

wm ^ ^ ^ ?J 7 R«T c^ir^fl^T'^l RW 9 T ^8TT STO f^ 

w 1 1 ^ WF T 5 [ tear % irm ^ 'armR f^ 1 1 mr, wr 

m FTRlt^' % 5 [t 5 ^ ^ ^ t Ft^R 9 m wdcbd ^ % 5 RTF =RT OTmR feTT 1 1 

cfSTT ^ mFT irtf ^ m '#m ^ 

mF ^rmr^ff % I 3m TPT drsjT ^ ^ 

^ 3151^ ^ETte ^ t tm ' 3 iFn 4 t WF ^ ^rmr ^ crt^ % !?3fp 

I 3fT Fsrr 9 Rf ¥'*' 9m am m ^rmr Ri^ 9 flFr ' 3 ia^ 9 ^ ^ srt 

^ ^#raa ^ am wflmor q^r am 331 ^^331^^'% 

fgmT9ftFf md ^dtt^d 9 m am ^ '3Tm3 ^a 3 aFr ^ mM flwr9l1?r 3^51^ 

^ =i^ OTtMr ^ ^ ^ I w ^ ^ ^ ^ ^ fcfWT 9 M 

tidd) d^TT 9 dRdT dl^l tcl(l<jci 9 dH adTF a?!’ ?rft?tcfT aa ' 3 T?zim I 'Si^TW 

rRHfim^ fcrmT9ffd 3m5ta 5im daf^ tIrt i ar Fd^ m am ^ ^ w^< 
'^<il % as2T ^ 3? ^ ajFR % wr ^ ■hh f^far % l ■ 


^RFir ^ d«iT w 

Fd mrf^ ar^ ^dtfd 9m am aTt < 3 ![^f 'srm maa ^ af^ 
ar a 5 ^ I m mr ara atr 9 aciT mrrl'afkh^^ai^alti^ aaRR 'M srt 
afta^ I aaaidfa^f ^1351?^ fiaara 3>a4a ^fm fcraaia 1 1. aiar x-'3T§r aar z- 
m SFT9TS ^ aa 1 1 . 


dM a% a^ RaRid aR% ar^ a^ftam f - 


du _ d2_i 
P 9r " ■ dx' ^ dz' 


du' 


t 


aBh' 


3r. 

dz' 


- P8 


( 1 ) 

( 2 ) 


^( P^) _ n 
dx' ~ ^ 


( 3 ) 


m |i' dm aa ta I, t' am aa am I, p' dF aia I ^ dm af^ % mr aar^ft 
%, p aa aadr I dar p dm a^t 9^1^ I p 3*aa^ ^ I ^ dm alcT aa mnar 
aar li 



• 3 T^| 4 '| cTM ^ ^ftrlcll 
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cTSTT 


P = Pi)( 

= Mo<' 

R = D^e P ''/2 


( 4 ) 


^ Po- K, K ^ crar ^ I z' = o ft ttstt 

p >0 FcF TntlFrFF JFPB I 

3F$^, FFIT ^ 51^ 


civ 


7 u> P^' 


% Tit TPfFRT^ ( 4 ) TTm ( 5 ) ^ TTFIFTfT % TFIfR^ ( 1 ) 


( 5 ) 


du ' . ^ 1“!< ' du ' 

0j “ ^ ^ 0, /2 “ ^ ^*0 “ Fo 


oB 


2 ^ 


k'^ Fo 


V 


^ TlFPftTT ^ ^ITIT I i 

FIW ^ ' 3 T-fMF FTFT' 3 it FF TFTFIST 5 TT Wm 


( 6 ) 


M- = 


k Po 

V 


ll = 


ku 


^k) 


FftrfRT FfvFRT |- 


li = 1 + £'e 
u = U 




= 0 FT 


h FT J 


FT 


FT 


( 7 ) 


(S) 


3T-t^F®^ FlFT3it % TTFlt?! % TT^TF (6) ^ SFT^F FFTfl 
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T:rg-o cr«IT 'SFjFT W 


^ = _A/2„ + m2 (9) 

dt dz^ 9z 

w I f% ( 9 ) g 5 T ^ iraR I 

u = ai (z) + ea2(z)e‘'^' (. 10 ) 

^ tti (z) W ttj (z) e*'*^ fFT?Ts cFlcT ?T«IT 3ITf^ 3t5T 1 1 (9) ^ jj, 

CRT ^ ctm ^ <3T5T ^ ^ 


cTSTT 


d\ 

dz^ 


da, . - 

B-p- - M^a, + m2 + 0 
dz 


d^a2 

~dt 



M" + iw 


)“2 


= 0 


'^EfrffT 5lfcra^ (8) sRcIT |- 


cTOT 


«1 (:) = 1 2 = 0 


a, (’) = 1 z = 0 


tto (z) = e z = 

0 'R 

a 2 (z) = 0 z = 

h R 


( 11 ) 


( 12 ) 


( 13 ) 


( 14 ) 


Rfftwr ( 11 ) cfir qMHi sitei ^ ( 13 ) % 3 rrm ( 7 ) % srt 

M ^ li 


1 ^ jU - l)sinh[V(p2 + 4M 2) z/2] 

‘ gB(h - z)/2 [sinh {V(B + 4M*) h/2 } ) 


( 15 ) 
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^ 9R<i1mi srfcR^ (14) % '3Rr% ^cfi<ui (12) ^ ^ f^§T (7) SRT 

p-—-——^— ____________________________ 

CX2 (z) = — e [ |3 + Vp2+ 4(A/2 + 4 (a/ 2 + iH.) z/2) 

- [ p I + Vp^+ 4(M^ + 4(M- + /w) /i/2) 

V sinh [ Vp- + 4(M - + w) z/2 ] ,, 

sinh [ Vp’-^ + 4(M^ + m’) /i/2] 

% ^ ^ ^jTRTT I a, (z) elm a, (z) % ^ 173% ^ 35T ^ ( 17 ) 

mr ^ I- 

_ ! + ((/- l)sinh [Vf P^ + 4M- ) z/2] 

“ eB(h - z)/2 [sinh V{ p^ + 4M2 } /i/2] 

_ g, ^ ,wr sinh [ { Vp^ + 4(M '-^ + w) ] (A - z)/2 ] 
sinh [ V { p^ + 4(M ^ + iw) } /i/2] 

= Ur + i Ui (17) 

^ u, cr«lT Uj u % 4iwf=|cb crar WTf%^ I 7I%t3jFr (18) TWT (19) sro SJrfJ 

J1 =\^m- n sinh [V(P^ + 4M^-) z/2] 
r A ^ p (A _ 2)/2 [sinh V ( + 4M -) /i/2 ] 

- £'^ 1^ ^ (2/i - z) /? cos e gjjj 0 _ ) 

_ ^RheosQ ^ sin 0 + vvr )~ ~ ® . 

X cos { i? Qi - z) sin 0 + vvr } + cos wt ] 

+ [1 + ea/?/*cose) _ 2e^^®.cos(i?^sin0)] (18) 
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#o Itho cr«IT '3rJTq- w 


, Rh cos B 


[/, = [sinwt - 

X sin (/?z sin Q - wt)+ e‘ 

X sin(i?/isin Q + wt)- e^(*-z)cos 6 

X sin R (h - z) sin 0 + wt ] 

4 - [l + f2/tAcose _ gRhcosQ X cos (/?/j sin 9) ] 


^ 0 = - tan * 


4tv 


+ AM‘ 

R = [i6h'‘ + + 4Af ‘ J] 

(17) 


1/4 


a«, dU: 
C = 37 + '37 


SRT f 


^ e-5(A-z)/2[V(p2 + 4M^) 

oz 2 

{ cosh ( 3" + 4M " ) z/2 ) I n sinh { V (3^ + 4A/^ z/ 2 ) 
^ sin { ( >/p- + 4M - j h/2 ) ^ sinh { V (p- + AM- ) R/1 

- e' ^ ®x cos (/?z sin 6 - w/) 


X cos (i?/i sin 0 ' - wt)]- ^ 


X cos { i? (h - z) sin 0 -h >vr } + wt ] 



'3TFn4t ^ 
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-i- 1 + e 2 R/z COS e _ 2 e ■ ^ cos 9 gjjj g j 

- e'e Pj/ 2 [_jjg (2/!-;)«cosex cos (i?z sine - wl - 6) 

+ Re (h - z)R cos 0x cos {R(h - z) sin ^ + wf - ^? } ] 

+ {l + glRhcosQ _ 2e‘^*‘=“®cos(i?/isine); (21i 

cT^lT 

i? [e ““ ®, sin (/?/i sin e - wi - e) + e ^ ® 

sin i? (h - z) sin 9 + wt - 9] 

3z 2 ~ ( 1 + e^^J/zcose _ e/?Acosegos(^/jsine) } 

^^«[ci?tzr TOTf c^ #i?raT m ^ MRcid-i m •ararcFr ^ 

% 'qftwTT^ ’T?i 

f^S^pspif % J- cJTT IIR ^lT4cfj I i 


1 

£= 1, // = 1, l/= 10. vv= 1, 1=0, B= i 


M 

\.Z 
^ \ 

0.0 

0.2 

0.4 

0.6 ! 0.8 

i 

i 

1.0 1 

1 

c 

6.6152 

6.9948 

8.1876 

1 

10.1355 1 13.0951 ' 

17.3625^ 

—4 

2 

c 

6.7091 

5.5059 

6.5977 

^ . 
9.2.368 1 14.5678 

23.6658 \ 

s 



2 

e = 1. /i= 1, t/= 10, n = 1, i = 0, P = 2 



M 


0.0 

0.2 

0.4 

0.6 



0.8 

1.0 1 

1 ! 1 

i; 

4.5003 

6.1277 

6.7.S86 

9.8245 

1.5.1105 

! 23.587 1 

-I £ 

li 

ii 

ii ^ - 

c 

5.1251 

4.3291 

.S.3871 

8.7399 

15.8924 

i 1 

i 29.7281 i 










^ yPi^di 
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r = 0 ^ 8' = 1, /i = 1, t/ = 10. w = 1 ^ ^ ^ ^ m m ^ P 

ip RtRrar ^ ip wi 

IFIR^ 1 cTSfT >311^ % W xMcTT I 1% P ^ 5[?1^ 'TT, ^ 

^ ^ ^ ?Ri?rit ip Rrp8 1 1 RP5 

(channel) ip % 15^ Jf5t ZlR ^ ^ f ^ ^iRraZT ^T aiFPf^ fRT 
feicfT 1 1 ^ 5[^ ^f«ra?I^ 5r?3P if 1# RiRt % fW ip cpTFl ll 

^ ^ w(l=PT“i' ^ tiRT ’tRhrRt ^ ^ Riw fw ^Jiicrr I 
m ?iRt?raT ^ ^ 1 1 ciN?^ ^ 'm ^ ^ ii#r Racna) I i 

fr ?tT ip w t fip Zf M % I ^ ^ ^ 

ffe ^ 'qr ziqRt ^ M ^ 1 1 '3# zn g.HqT'w M % 

^ % w ?f5 ^ Rid cl I w 5t=r w w 1 1 zz ^*^=p1'q ^ ^ fcTfsim 
snrr^ cp^f^n# ^ i zra"; ft w Rt^ qq qp^ f ‘yRiddi ^ zft #[ 
zipqRr ip nRr^ ^pt TfOT cprif % Rp^ z cfr z ^ TzfRpTZ ppp- # 

zi^^zr % I 
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to? jfqPT snr 4 5 ^ #W w ^ito? 


fcHM, % onf^cii 

t aiFTFfr 4 5 1999 

9%^ ^ 3TFJFT” 

fcnTO9Tl^=Ii^-f^cr^i( <1^14 cCT'SfT'ql'iH 43<^ 

W gjr 3?^ ^ -MRi 4^ f^, 
^RcFR, ^ ^ ^ifer ^o I}^ ?pqf % ^ 

sfFI^Tf SRT 4 ^ 9.00 ^ #tT I 

■'3^T29-^ tfto §Flf (^ fe#) CRT 

c4i<s4M, #1: ^ ?TT£T-f^tsif ^ y^fcl chi'll, 

^ ^ % tfo ^o ^o 

% ^ sjtWT ^ ^ §ft?T-1W W 5rt- 
5RT3TI 

5 ^ m ^ ?959^, ena^is: % 

^o 1:^0 %o 'Sitw ^ arngn^ % ?fra--1^itsif 
1 ^^^4^1^l4!<i%moOTT5FR 
«ri£llW4 % oiJIteqH %WK ?frsi-ft^ ^STST^f^cb^uj 
^ qf^ ^ ^ iRcJ (atW ^Rlliuil) % 5TO ^o %o 
% ani^T=T % 4K 411 H^Rlcb'l'Jl #( 

f- 

• ^-ifWlRlct^ 4ot 44^1^41 ^4 

• ^f^r q# 3FJT ^>'if ^ 


• 45lf^|chl 

• 4n34f^M=ft9[?4H^f 

^ ^ r\ r> 

^-ararFRw 

• ailPqch 'j|[c|chl : chrilPlM 

• ^-3^, ^TT5#3rT ^ ^- 

• ^-lIl'sflRlcSl ^4 qqfcJ'^'^l' 

• ^-!?rtllPlci5l 9T 4ll[^ 3PT i|TW 

1^ 4r3R 45^ 41^ lEH^t I 

'319^ 9te-f^ 45t !# (^ 5W 3-4 ^ '3TT 

o^elfeld ch<^ iichTIT*T ycblilld cb<i| ^ ^RiSJl I 

y'dl'dcFj. d’^il^ 
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• ^ ^ ■arj^F^ ^ ^ ^ ^#?r, ^ ^Ri 5 r ^ 

^ -f ^ 'Sipt si^ ^ I sr^ t ^ ^ 'Sirm ci^l' ^ I 

W^ jra^rflRT ^ ^ ^ ^ ^ ^ f^ jj% ^ %rf^ ^rf^ 

'?Rt #Tr ^irfl^l 

• ^ ■ 5 Mtt 1TM ^ ’JS % ^ ft 3 r 5 Rf ^ firi’ ' 3 f?M 

' 3 n^ ^ifl^ w % fk ^ PT?^ ^itspr ^ M’ FjR 

fl^ I 

• 'StM ^ ^ M % m ’fr ^ wq - 1 1 ?¥ % M 

^ ^ ^ ^ ^ %#aR t 'TTftafPPF to ^ ^ ft^iTl 

• ^ TOTWTT ^ W«T to ^ W 3 ra?R ^ to 5 IT tolT, 

^ K 4 FeCN 6 'Siw apy I toM’ ^iT tof to < 3 f^ ^ ^ tor 
ft wm\ li 

• tof #?: to ^ wift to ^ f^ ^if % ^ ^ijtor ’tm ^ ’tt ^ 
Pn ^ toi 

• lf<il ^ -slk '3iMt ^ ^ ^T%Fr Wn?T (Summary) ft '3IHT 

I 'toft f to w ^ TOT w m. to tof f% toft ftofr 

(Abstract) f tot ^ to I 

• M<^)l§T^f fto <^>l<jf] ?ftor FTlft % ftf cBFT^ ^ ^ '3nf I ?¥ ^ 

to to <3m % fM to tof i tof ^sticrr: ^ to t5tw I, ^ 

jto 'StPJTR % tor tor fto 'to tolf i tot ^ ^tocpr f ft ■sritos % 
cfTw ^ I, qr ^sm\ totoPF %m ^st to tor i #to ^ ^ tot 
% % fr«T to ft ^ tof I 

• ^ f ff^§T (Reference) to % ^ f to toff I ^ totot % W^, tor 
^FT fto to: to, to ’M (Voiume)to -sFcT f 'js ton I tor % 

to[5r, 'STRo aiRo ^ igar, to, f^ftoo ^ffo, 1928, 150, 80 

• 5toF to f) 50 3=1^ (ftto) t^ft tot ^ to to ^ ft ^toti 

• to ‘tora, ton toPFr, toR to^, tof to, 

?wiwrc(- 2 ”f?r to ^ to toff 1 totor ^ ^Fto ttih tor to toto to 

to^i 
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^ siPRr 

[STM - 13 1999] 

♦ 

HTRT 

’IM f^5lH ^ ^ ^ jor ^PIH f I W 

# ’jjPjjr ^tterT'Sit ^ 1 1 w 

^ ’SRzpR ^ 04451 <. cHTT 

^ ^ ^ M?r ^ 1 1 ;3# cR5 w mm 

^tto%iM # f^?r ^ 1 1 

qetR ‘HmilqsiH rRIT •mqlqgH % ’IW 3i(cia4im t ?it ^ ^RT 
?Trar tl 

iR^ czn^iR ^ 511^ trqr ^ ^ ^ 

^ m jRiRr 1^ w I 4 t ?it?i % ^ fen^ ^ ^ 

fl 


Abstract 

Linguistics and anthropology. By Mahabir Saran Jain, 
Director, Kendriya Hindi Sansthan, Agra (U. R). 

Linguistics and anthropology share certain processes and 
properties in common. Language is a fundamental activity of man, is 
an integral part of his culture. Language-study provides useful, 
sometimes crucial, directions to the anthrq>ologists, as-well-as to the 
students of related behavioral and humanistic disciplines. In the same 
way, culture-study provides directions to the hnguists. 


* 


13 1999 ^ 5TO IcT^nh ^ W % 'SRPfe fell W 



216 


lETH #r 


Though there is an overlap between linguistics and anthropology 
yet both are different disciplines. 

The present paper is an attempt to analyze and discuss the subtle 
concepts of these disciplines and thought provoking ideas, indicating 
a new direction of research, are expounded. 


a fetnfe cf 4 w diT ^ ^ 

w ^ 3Rran«iT 

^ V!m ^ ^ '3T«J % ^ 5raR HPRf-f^tWT ^ ^ 

fcrfllK ■SidyR'JII 1 1 

^ #JRT HHT ^ 1 1 ^ lERfi^ ^f5T 3r^^ 1 1 M 

2BT '3T«f ^ #1 |q oqcffR-ffcBT^ wrarr 1 1 

’Tm-f^rHR ^ ^ ^ WMTd I --- 

(1) ^RflfcT 1%^ * 13 SI-Un% % ^ irajR % otrafR-SRRRf WRIT 1 1 

(2) ^RJST ^ W3T #T3ffT 1 1 

(3) f^RRRT ^ ^ % I 

(4) Ti^ ^ TRffcT f^ter. M 1 1 

(5) % TW % W?5r 1 1 

(6) TW ffSlT ^fRT«T ^ W ^ ?rffRF 1 1 

(7) ^ Wm % ^ ^ I ^ % I 

(8) Tljsq- ^ tET^^ ^ ^ 1 1 un% ci5t I ^ ^ 

WIff ^ |l 

W ^ »TM dit Mvlfeff f — - 

(1) ^cFif ^ ^ % TTn?r % wi^-oqci^ ci5t arf crt ^rpRi 1 1 
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% ’iM g;r % iw sraiR % t^ It^tw wf 

^TORTT ll 

(2) ti3®t tm g?r wm ^ 1 1 

(3) W JfT^^ i?cr %j ^ ll. 

(4) JRElqi tTM ^ sjcRSiT ^RWRT f^rf^lfelT M 1 1 W ^>1 aiW 

?r^?r ^ I, iR^ §13? fl[^ -sisf ftciT 1 1 

^TRcl-^ ffl*jlF>|eb ^ q?! 

^ -SiPloiltb qR^ 1 1 qqiR V!^ fm ^ f^lf^l^ ^ 1 1 

(5) ’IM-Wq % qM-qp^t 'STT^ ^PIT % wff % Hisqq ^ TO^T 

i7M-?q3i?iT f I 

(6) 51^ w >31^% qraf q5t w#RR q# 'sncim^njeR <3Tq^ 

^ ’Jjjf ^ 1 1 q? 'Siq^ ’PR-yJi^lil % tiRT ^ >31^ 3IT 13^ 

5^ M I ^ w ^ ^ 

li 

(7) W-^RTM qftqMll 

(8) *rM-^mH ^ qnq q5t w qr ^aisqqq 1 1 w §t 3? qq 

iniW q^si % visKui-^ tp ^ % 1 ifR^ qrf^ q5f OTciRjff 

^ ‘W’ ^ ?ll^ #TT ^ ^Rlf^ qf f^ qiRIT I 

3Isq?R qror 

^ 3iam-f^iqpif ^ i§3i'4 qtro tn^, sm, 

qq ^ 3RqT isq^ ^ l M -sism fM % ^et ^ 'Siran^ ^ 

(1) ffift§i ^ 3qf^ wqf % 3TstnH fci%q^ q^ ^ % ^Erq% q?^ 

^cb(^HH W ZRrar ^ cBPf 1^ I Wm (1832-1917) % '3iq^ ffM ^ 

^ q^ f^qiRi % ^ ^ w % i^Ri§iRi4) ^ It^ErifcRF q^.qq ^rszm 1 1 
q\^ ^ ^ i:^ q^ Ai^H)6(q ^' (1884-1942) qtq^ % qqq§i^ f , ani^ m\^ qot 
’fm % wm % amr ^ffqqq^ cn^ ^ q# qRa^iPRi) f i fcictHT-^ q^t 
?TM ^ qroFr t ^i#t ^RffcT qq aiEzi^Fr q?^ qr q?r l ^ i9i4 t 1918 
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%?1T I ^3W I lEIF#!^ cbl4idlMl cM cRT 31^ 1 1 
IR# % ch-l4cf,?JFT fira^R ^3^1clit W7Tf^-^«Tf^ cFT fM^T c^t f I fe# 5Rli% 

^ ^R^^RTNf ^ ^ FT ^OT^i5t TTm-^?iicr ^ ^ Wf^ I 

^TM ?f5l4 ’TJR qrf^ ^ ffbi|l=b^1N'f MTKFT^PRTII -aTFit FT f^RRSTRT 

% WIT JtiT ^ I % «nR>T TRR! ^ W % 3TS5RFT % Flc^t TRff% 

CRT ijof itr ^rtof % I ^ % ’frt^, ’TFto, TTPnl^ 

^ % !TRf^ ^ f I % W TT^ ?l5t v3TT#srR ^ 1 1 

W FT^ 9(hr\^\ ^ 1 1 TF%, ^ ^ I— 

(1) FR ‘^Pif^TTm-W^i^’ ^ I ^ f^RTT^f ^ JJj^icb^ ^FcT 
Tm ^ FT TRT ^ sqR ^ TTFTT ^^0%^ I 

(2) ^^155^ tfj c|5t 4 ^ ’JjJIFFT 3M ^ ^ ^ 3T% ^fcTFR-FFT 

^ ^ % JRR 'Eirflqi 

FT f^'Srt % 'qftjt??! ^ ^ifcRTRJ^ JBT ^ Tlf OT ^ WT 

fcttar ^ ^ T5^ cfl# TRlf^ hItT «fM ?BT 1I#T F ^ ^ I 3RcR SHTR f^?T 

iTMctFlf^ % ‘'3T«f-f^<J5R’ F ^ 1 1 TcR % ’TM-I^FR F ^3^ FTTET ^ 

FT TRR OtPToFF) I— 

‘FR^ flfe9T ’TT^TTf^FH ^ McTT^it ^ % trsp jih^ 1 1 

ifl^ (1890-1960) ^FFT OTTO ojtf^FOR cTSTT OTH^t^FT 

TSik ^ TRFT ’TT^lf^sIR ^ % WT jjftRR ^1 W f^lFR crqT RIFT %TO 
M M ^ ciicl^f 1^ oRTsilT ^ 

(2) q# Jn#A FFT-FT FFT % TR^ ^ ’TTOtlllll^ TfR^ (1857-1913)^^^ 
(1966-1936) FTR%f^ 5#T (1858-1917) % RTO Ilf^ f I 

FT^ ^PJT 1 1 ^ W 5#T S6i#St 1 1 ^ 1881 % 1891 ^ 

’TMf^tFH ^ F^znWT^ 1 ^ FT^ ^ I 

TitT^ FT^rflTO >TTOt^5lH % WT FIT W ^ % OIF ^ TTO^ 
m 3r*TR RndciFR % TTT«T-F?r FFfcifiR f ’ft ^ % i ^ ^ mRcic[h ^ift snw ftj 
Ti^M % ^ oFziiR orram' mucI f l ^fUn ft vm i f^^n ^ 

^ ^ % MR’llRla ffti^IT 1 1 FT^ # ft Ml'TlI^sIH ^ ^Fl ‘TIPTl^ Fftf =BT ftHf’ 
% I FT^ ’TPim I (iTHlRlcb Fzft ^ snw Fftf^H % Tkft ft ’llf ^ RI 
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1 W5T ^ ^ % f^lFFT T5^ % W ^^Rb 

^ T?^ %1 W5T ^ WfR ^ IJcFR #5RT#^ I ^ ^3^ 'i^ ^ 
eiT ^ ^ I ^ ^ WTT^ cM % I 11^ ^IFTlf^ ^ ^ ^ 

^ f --- 

• ^4«Wl*^dr, 

• siTSlcITl 

M ^ WJf % ^ ^ wm^i wr <3 tt^, JT«n^, '^, ^ 

f 1 p teR ‘dlMlRTcR-^ER^’ cBT Rp#r ^ ^ 31^5n^ FlFJt ^ 1 1 

3r$T 1^ ^ ^ ^ #T# ^ 1 1 ^ ^ 

^m\ 1 1 ^ ^ ^ ^«T ^ ^ M, ^ ^ 

^ M I ^ I ^ ^nsiR 1 1 ^ 

m\^ sqcRxiTli wjfl^ to M 1 1 to to^te 

Mil ■ ^ ^ 

f , % to ^ cf5T ^ wi to ^ 

1 1 #pji % toto fto % ^BROT ^ ‘toRT?RB-toto’ ^ ^ 

% 1 ‘^FTR ^ cRf^n^RB IdcK^l’ 3R^ «FR^ ^ ^ ^ ^ ^ 

^ ^ ^ ^ cfnrnr didito-HHcif^?i R ^ ^ ^ ton ator % i 

(3) qtro— W torr ^ tor to to A Ifto Afto ftoi, 

f%to, to, to^, w^, ttor, Ataro -to % ^ ftq ^ to 1 1 to tof^ 

toto ^ to AtaM (i858-i942) ?f5T li A witoto Al ^ 

At to toR A lEqfto f 1 aiAtor A Ritotor to RAJERr-to ^ anw 

AtaM^ttAto5#ctoto(toRtofABr)^^A?RRTARRT^%i 

CRT artoi^T toFT aitor % anfAR tor ^ arsm A 5 ? 

tolf^RRT ‘tto ato toA tot % to ^ 

watt A toto tot ^ HHci^diRi-to A- toto ^ to^to 

oto^to^^toTT^ftoTl|f'°^ ‘fsfBanRarAtoTto^^’^^^ 
ciA ^^ftor ttoR ‘aiAM towRJ toto tor’ ^ arrtotor to ^bt Ar to 

3nH ll^“^ 

toff^RB-^totor A fAtow ^ tot^ ^ ^ ciA ^ A Attoto^ 

w to tor to ^ toto w 1 1 A toto A A^ffA 
Hcito^^to w A f I toBT anw I tAr toAT-^!ra?R tosr RTto^ 

^ viMvxf % 1 
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^'3fRT % ^ wsff % M ^5TFR 3IC!m lifer 

t^I 3^ ^2T t:npo cRflcR (1887-1948), ^ sl^ (1876-1960) ^ 13% 

(1884-1939) -^rcrffe^P 3%^ f I 

Ci5t vm^l I fe oJlfe^ cRl f^lRtRT fell % rRR cFi:^ 1 1 
W f^ t %RT '3rR«T WT I, 3# STT % ^ UToft’ 

^ ^ 1 1 


^ ^TFlcrr I fe Tfjsr % ^TcPT^ % vi^l^cbW % %H 1313^ '^feliicb ^BT IStK’ItK 
i^r4M 5^ I ^ijsT ^ ?T% TcRT ^ ^ %c%r fo; 1 <3ic(%f % ^ inn 

5FraT'3it ^ ^lifeffer 139% % ’ijstr ^ urfer ten te 1 1 lERffe ^ 

mUR 3Icte cfjT te¥ 1 1 ^ ^ m ‘13?f%' 3tef % teRT % ^ SBT 1 1 
^fcte % tel3 ^ <smR ‘%l%fPl« 51W’ 1 1 feff^ % te¥ ^liT '3TTSTR 

?TOT I’ 1 1 *TM ^ ^ #3 1 1 W % %f 2|5t nff^ WTR % I 

%i% ct5l OTnr '3Tcte % 451307 |i itm ^61 sgte 45 t 313301 ^i^st ^333 %l ^rfir 
31tfer S^te ?ilclT % cRRf 3135 nfcTcfr ll S3te % 3?l!r 3l?f 33 %T oijfe %rT 
%l ^%3iT33f’ft3r«3|fe^ 3M fer ^ 3# 4F%, 3133 3nj^ 3^ 'Ste 
§13nte 3135 31^ 33nr 353^ % 3K 3^# tl 35tf qcR aife 3131 351 3T te3T 
353311 1 3f 313T 33ft M ^ %l3fT I, fe3T ft 3ft 3#-^ 3131 31lfe3f ft 313 
Mil 3n313Tftf5M#ft% 313531T I W 'W-feM’ ftft 33 3131 M 
3^311 1 3131 3l3tft ^ ^ 31I3%135 351301 ft ItlH M M, 31% RPIM ft 3111 M 
1 1 IrI ft ITcU ^ ^ 35l^ % ilH3'4lf^fc|§IH % 313lfcl5lR 3ltet 3513? 3ft fft?13 
% 31133fft31 ffttel 3ft 1 1 

31% ft 31^ 1905 ft 1910 31cF 3lftRcbl ft ftjftefftni 3131 ft1ftM31%n fcr93fft3lMr 
ft5 3H3-f%Fl ft M te I ft 31^ 1911 ft v%131 (354131) ft 4 1 43^1 ?IM ftl tel35 % 
nn ft 3ft I Mft 3# ft5 35lft3513r ft ■3lftfeft-|f%3ftf % ^31333353 3*? 3ft 3131'3ft 33 M 

te I 3^ft'M^#Z353Mftfteftl3r3lft3fft?3%llMftMte I ^iftfeft-lfo^ 

313r'3lt 351 3M3I^ 3^ ft 'Siam 33^ 353, fM 313lf^5lH 3ft M fen ft I 
teite ft Mft 3113lte %F1 ft 3131 3ft 3feft331 331 3131 ftt 3lfft3331 ft 
3133 33 33T fen 1 1 

M fftsft ft ftMR ft ftlft (1897-1941) fftft3 ftM f I ft^l tft?3f%3M3 ft ft 
31% ft te 3ft I Mft Mt3ft-|te 3ft 3ft %ft31 3ft M’ 331 ftfeM 3ft ‘%<3m’ 
31 ‘31^35’ 31313lt 351 ^53 'STanm ffen I ft^jte ^ ft te) ft ‘ 3 l te-31l%ci r’ ft 
tein 351 3lcl3133 ift31 1 1 313[felH ft ‘31%-3M’ 35335^ 3te 1 1 





221 


^ ^ v3TS3m-f^ Wm 1 1 f=I^^ ^ WTO ^ 3li%R^ 
Tm % '3rf^?T ^f‘»^lNlf5l5lH’^^#^H=^^cl5lR% ^i3?!5 oram-fcmFr 

^ ll 

WPW> 

(1) ^flT^ lt5riT WT 1 1 ^f 

W % TOW % 5 !Ttsl^ JIM WT %, ^ ^ 

IETTO^ %l ^ ^ ^cR WTO Mt ^FMf^ ^ ^ ^ 

%ET ^TM fR ^i?r <3rfW 1 1 RR % wm t ?itecrf ^ 

^ ^ Rm FR ^151^ ^WTT ^ IMf 1 1 ^ #TTOt 

Odl^ cRl ?l5t RR % '3Rf^ ^ %1 =1? RW Wf ‘fen^ Rf^’ ^ 

^RRcTT % RfTO RTcif 1 1 feR^-Rf^ RTOlf^ RR % RT ^3^1^ RR ^ 

RTOf ll 

' ^ | t^ l^ c ^ g IR TO ^ ^ R^Rlmf^ ^ ^ JIRR fr ^ 'SrfJlR WRIT RRT I- 

(i) * Hm i f^5lH 'jIHvjIiM' ^ RR^ft RT RBRR R^ 1 1 RRt%nf^ I# 

^TTRf^ ^ ll 

(ii) RRf^HR I RRlfcIfR ^ ^ JRR ^ I ^ Rlff^ 91^ ^ 

wfR ^ mi % sm ^ ‘5TR R3R^’ ^ R^R % R15RT ^ 

1 1 HH«l% lf^ R ^ ^ RR % RR RT RRI RR ^ Rlk RH 

TO It RRT R I 3R R? TO^flR R^ ^ ^ RIMT RR RRT 1 1 
fcI^ST RR-Rlf% ^ RRf«!R HTOR, RPtR RtT> 

f^5RlR, ^ Oll^^Ri RtRR 9m % RR ^ I'? «it^fclR TOT ^T^RTO 
RTO? ^ TO5TI RT TOTR RRT 1 1 

(2) BRfRlR^lsr : RIRIRiR aWW^R % clR R ifWlf^ ^IR 

^ RH m I Rf RTOTR 1 1 Rit It R ^TR % 

^JRRT % RRTOTO R| TOff^ f^R^T It Rl^ I ^ 'TOff^R-f^RR-m* RJtTO 1 1 

RT. T?R ‘^-RR’ R m’ HR ll TOffiR RR ^ % RR 
M^WIl TO^ f^RfR 1 ^ 'R^ ^ Mll mRlRFTJRR 

^ am ^ I itftRt m 1 1 

m' l5t RTOTRIT ^ tl^RT S^ilclR TO TI^ R^ RT ItT ^ 
1 1 aTORT ‘RR RTTR' ^ % WTTTO ftSR RT TORT 

ll 
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^5llP)ch 3Tg.fgR ^jncTT % I ^ '31^ ^ ^ ^^TTcIT 1 1 

icrarW ^ '3TSZRR ‘WIM?!-"^’ % SRT ^ 1 1 ^ W1M§T-'^'3Tf % 

M^t’T'Snf^^ ^):^l<^ f^dCJI W Hdl '^llOI 1 1 

fcrf^ ^ ^ wrns(t?T ^'Sit % ^ «TM’3it '3 t?icit vim ^ wf^ 
^ W 1 1 ‘^Eroif% ^ ‘WTM§T ^ffef #RTT 

% 1 ‘'STcrf^-^’ % ^ 3ftT ^ BW^TSfT ^iTIcft f I «l5r’ ^ W7M9T 

^ 3I^FIR ^ ^ ‘3® M’ ^ '3TKft f I 

^ q ^ felT ^ ^5!^ Il 

(3) apfWcf® ^ ^3TP1T ^ 1 1 'Snjjf vSTH^ % 

mr ^ ^!?Kr ^ w 1 1 % sn^f, f^, t%=^, ^ wnf^ 

«?zrqR ?TM % ^ ^ 1 1 ^ % ^JirfiR ^ ^ HWdl I % cBtf 

'2f[T W i-W ^ ^ W ^ ^ ^ 

anf^ W5!f ^ f^RFT-TO ^ ^iTR% % ^ ^ 'nfcRK? I 

WT % irm tsnf^ anf^ wjt % ^rr w m nnlfSi^R ^ ^l 

IH ^ ^ ^ I ^ dWdi^eF Mot ^ ^fR5^ ^ 

# ^RJPR ^ ^ I ^ % nfcRTfer % ani^ wjt ^ Mr w Mr % arszRR 

^ RTRjr ^ci^ RIMiM ^ II RIFJT HRcltuM aiM 1 1 RRlfMR ^ 

wrar % w Rwir % rhsir ^ ^ TR5t f i Mr jr5r % rrMr 

% rERRT ^ RTTSIR OTR I, rjR 5R5R % RRMr ^ aOTRMfT ^aTRT % I IR 
^ ^ vhARcbh i^fMar' 9 Mef tri ei5t ^ ^^irt ^ ‘‘^j^Rr” 

1 1 m anf^ RRMrMf ^ rw Mrt Mit i 

^ % argqR RriMt^ rr^ rM M^ if % ^ an^iR 1 1 RTRTRRirf) 

^ RRTfctiiR, sgMf % Rqf ^ arsRR rrr ^ r§TR MM ^ rrt’ 
RW 3R!RR M RRI ‘^JlM o4|5ft<a[ MrIT |3?T’ JIM t R^ 1 1 RRlf^SlR 

^ r fr M Ri^T % RfR aM)R Rit n^iMr rrr %, Mt rrr-rri^t % Mr, 
RRT 41ciH-%(^«fcl’^i ^ ‘ar^-ciw’ % <i=ii<i ariRtMr R5RTT % \ 

(4) m rwhiM Mpt-rm Mr^f ^ arMiM rM I- r? tr^ rtrt^ 
RFRtII f® Rl<JdHT ^ RFIRT % M RRT Miff ^ RJT JRR Mt % I MTiT RPRaft 
^ rM art WETR ^ M 5w % ^ f I Mr r^ w % Rr^tsr Mr ll 
Mr % ^ rr RiRT iR anMr M f i ririMr ^ rf Mr Mr rrr (worw-view) 
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cM (Linguistic relativity) ^ ^ ^ 5t{^ 1 1 ^ f^qicf % 

W ^ ^ cfj# 11%^ ^ 5f^ ^#Tr rr«lT 

% ^sr ^ fen MchK I ^ cCTW ’TW'Slt CTI# WR % 

(W-m^5r tf^ t ^ % ciOT) TO % ^ I, ^3^ 1^ fl^ 

1 1 '3rq^ 'ia\Pi<iT ^ i^Tanr % w^r % f^?cr cbt ^ ^ ^ ^ ^ l 
‘^nf^ RFl^' 1 1 

(5) W[S!i 9ft aR^qpTRctfcf^ eft qtW ^ ^Hli^eb 

#T5^ #T jrf^'Sit % ■3TS2m qr W 1 1 W#iqj ^ ^#ffM 

^ srai CR^ I tft ^pTnjT ^ 5?^ ?ft f^ElfftcT HB# f I RWrf^ 

cBT 'sraRR qRt wr ^-ait ^ ^ ijgisr ^ ^ ^ : 

(i) fot^-HTcRqr % : (^TSTT-qf^, ^?T, ^) 

(ii) oMlrh^l % RTcPT ft 3?!^ : (W-^, ^iTlfft, '3n^-R^) 

RMfft5TR ft iftfftiT ftFiraft ^rfftiM % ‘TOifftp ftftsr’ niftqpTf’ 

^ eZRB 43 cTTeft ?K(cHft ^51 fen ^MT ft I Sl^ZRFT ft WTlfeB-ftn^n ^ 

=i(^m( 43' ^ ft feftfer fe5T ^ ncBnr ft I 

‘feft RM ft ^ ‘otffenftt i3WT’ nm qft §TSanftt 

% ^S2m ft tnferffe-oTOiT w HjeTfR-srfftfef m nRifep tefenr ftner ft l fs 

ft M % ^ ftfefT ficft ft I % fei fMt ft nfft, 

q#, nicfT, ferr, qift, fejir, eTfqn, wit, wft, 

til'll ft=R, fenft, WT, cOft, WIT, ^'STT, WIT, wft, ftlRT, 

ftl^ '311^ Tt^ §T^ TTcR fl[f^ ftfcr niT ^ nWIT ft I ftt WfT3it ft ft?ft-W!f % 
‘nft’ nr ‘feft’ % fer ^Ts? CUT Ttftftr ftfe ft l ‘cRisftft WM’ ?t 9? ^ sraftr 
‘ferr WIT, WT fer feiT ft I ‘ftnr wit’ ft ‘wnr’ ?t^ nir irftFT wit, ’niftt. mft 

^«TT fttftt % fe^ ftftTT ft I WIR’ ft ‘ft^’ ^BT TiftpT felT ^ fel (WT : WT), WTT 

% ferr (wtt), wit % nrft (wtt), wft % (^), wn % w (^ wt), wft % 

^ (wit), wft % 'nift % vif% ^ wsft % fftq fer ft 1 ft ‘afer’ ^t^ 

m TiftftT feiT % Tftft Tnft (wit), feiT ^ ^ mft (W33), WT % mft (wn), felT ^ 
WT ^ nfcT (i^W), WIT WT % nfft (fttw) anf^ WTTT wftf % fer ITcIT ft l (H^ 
ft fti ‘afei’ w aiwn fe^ ftt w ft 1 nw ^ ^FWT fenr-wr nftf ft i 

wnfen WTcM nr: fen ^ '3TI5 % airawT % nfen Rfe nit ‘afer’ nro: jniTR wft 
WTT ft) I w to: ‘mfer’ mr nftm W3i, wn, wn, ftim ?n vtfnif trn 
R ffeqt % fen ft I aiM % ‘mfer’ ft % 1^ nft w fttn fen ft aife 
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gtcR % ^ ^ ^ M, ’TTf, ’ffM 

?T5^ % ^smm t ^rRif^'dj ^«it 

^ c^ yiHir^isb M ^ ^ ^ ^raKrr %l 

(6) % <3(sim ct5T mm ci5t % HTH ‘^fttcrar oTcr^t^’ 

fl ^ 5n#T Wm ^ wm ^ ^ i *ii 6 |i(c| 5 ih qiRciiRcb 

^ <3{m qM Ji5t % ?1^, M, Scrf^ 'STlf^ ^FT ^dHl^cb 

3isq^ I. 3iaj?R t m % mm ‘w '^’ ^ 

^ 5T^>#JT wt li ^ 'arszppi m ^ ^armir % ’im % ar^ ^ % 

^ T? ^ 1 1 PR pm % in^ prfl^ ^ 

W3PPm^ TO# fMraf if OT§m # f^ m 
RH 1 1 ^ fMr ^ ‘3 #pW ?nw ’ m ^ ^ ^ttpr w % ^arim pp tor 

'TOT %l 

pm ^ % '^rf^pfp % '3IWR % Tn^#fcr?if%p) m aptmiT rrt 1 1 
^SPRTP % pm%lf^ % PT^Pftp PfelR #T ?TraT'3it #T Pm#t % g^ HIRcb 
OTTOP ^;to w % ariR ^ ^ t^r #f 1 1 ?p f#tr % ‘mH^ PT#ftp pm’ 
m Mr tor # w Ii 

^ oTTOP % mm PT omf % ^ top tot RP#t % <3nf^-TOw % tor 

^ ^ |CT f I 

(7) p?f% t ^fcIflRw pp 35RRTO 3mTO-Pm#t % 'Plfelfe) R#TOT’ TOT Pm- 

P^Rlff #t ‘>3#^ pm# % 5#Pk’ ^ ^TTOP % TOfcT# ^ TOT TO% 

RflpRR RTf^ % ^ if PtT 1^ % PFT RT TORT 1 1 

pm# % fcT^RWR) TOT ppTTOT ^TORP % TIRT^ # ?TTW# % PPP, 

TOf%-TOK, TO^fcR5TO Rlf^ % RTO % «Wlfi>l'b RTPRTff PTH ## 1 1 

PR1% # RR T^ §n^ ^ TOP % ?TOiT ^ TOP PT PPP cR# I # 

RP-RTf#Tt % #R PTPlf^-PTT^f^ TO# #RT 1 1 TOT ^i^RT'h Pt?^if#F 

TPJ^ ^ TOff^ TO# RRT TOff#F Hf# TO IcRTO #RT 1 1 ‘TO^-PHR’ # TOP 
PPffcm # #jpf ^tRp-ftf^ ^ Pftrofp #t Pf#RT TOtP # TOi# 1 1 ^ 'TO^f#fTOT’ 
% 1 TOPR 5TRTR# TO '3RT Pli#R R# # TOPR % RJTORP # TO 

TO^PTOT '3TORP TOcf 1 1 Rtr Pm mRcIKT # PM# # Plf^* PPTPRT HP# #R# RI# 
# #R RTT^f^ TORR-TOR TO TRIP ## 1 1 TOITOP % RR PSJRR ^3T# PM# TO 

pm# ^ prf^ R# # RPTPRT Riri# 1 1 



m ter 
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m 






RTtRRTR 

dmd 

aifeRR 

arfcRR 

ar?^ 

aigchK^ 

ajctoi; 

OTiM 

'3Tcf5T^ 

ai^jM^ 

arara^ 

ara7r5P][ 

aRT 

aRT 

aRi5 

31^ 

aRF^ 

ai^ 

atR# 

ai^ 


ap# 

31^ 

3T^ 

31^ 


3?^ 

ar^TT 

'31^ 

ar^Rj 

anif^ 

aR5U% 

aRRTR 

arcraR 

aicraRg 

aTcTcIR^ 

aRRTR^ 


Vg 











Rf^ 

Rf^ 

Rf^ 




TfiR 

cffR 


JRFR ^l5t M 5f^ «TM^ ^ ^ ^ WT ^ ^ #EfM 

ITT ^ W '3R^-W?t ^ ^ ^ ^ ^ 

#j4 ’Trcfk W'Sit ^ 317^, 'Snf^ W'Sit % ‘anw ?i«^i't^’ ^ '3^1^ 

§1^ % «iM%nf^ f=r%xR % *TR#i TriTff^ MRcicf*i ^ ^ ^ ^ 

7T^ %l 

^ aR^, tr=I^ ^ % «I|3’ % ^ ^ aiKR laiT I il^t 

?TM ^ ^ f I WFJf, «fiFRRr, cPTFjft 91^ ^ aTPlcf Rl^’^'ll ^ W I 

5cT7FTpff ^ ^fTR^T ^ cbMM ^ I ^l^l^lCt, '19319ft’, ^J^f^FBltf, T'J^ffff 9T^ 

% gf^RT 9TT7Fr-^jM ^ Tf^fer % JpEJTFT ^ 'JiH'blf) Rra# % I ^f ^ 

J | cfl '^, OR^ ^ W W# ^ ^ 91^ ^ '3^^ 13TT I ^ Traftcf 

TRffcRif % ^rnffcRB ^ % JRTR ^iff ^ %l W7 ^ 
aR^ % ^71^ TT^rr th^ 9Ta?f ^ aiRFT 'tiit^Ri'* arRR’ ^ % 1 d®*^’ 

^jff^ anf^ 9105 TyiMW-cB^ tt §wi*ff 7R^% % 5RTT=r % yl<i=h f I cBsn^, <>«ii^, 

9T5^f t 7r% ^iff WF-lt# cWT 91^ ^ ‘cfW 9T^ ^ ^ TIRfRl^ 

% tar TiwiT ?BT WT wr 1 1 ?ta ^ ^ ^ ^ 

^ tif Tf^ y-cif^igr t ^TraiT anfcnsFR anffr ^ ^ *9 ti 
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^ cfTT cT^ M 1 1 ^ 'cT^s’ 51^ ^ 5T#T '31% 

3nW % =IT?m % ^ ^ ^ ifcTfRT ^3^^ 

iTFrar ^ cHHT ^ I cf%T, Tl^TRlT, ^Efl^, 'iWHI, %TT, §TI?r 3% 

CRT 5I%T ^ ^ cRJT '% ?T^ ^ 5R% ^-5[^ ^ % '^T 

yi^f^cb %ci% cfiT %gm 1 1 ^RT^ % ^EJK ^ 5?gT0’ % % ’TTOf ^ 

%T3it cRJT 30^ ^telKI, (a<<^^l, <gs|l'i), 31^, ^5NRft, % 3% % ^-?T^ 3TT 

Tlt^ ^ ^IHP^T ^ IRrf?Icf ^ TR I 5f^ ?TRR ^ %R ^SZT %FIT 3flT 31%f 
^ ^r-f^crMf ^ 3T3cfR^ 5R% w % ^TTW ^ ^ l ^ 3?!Tsr 

^3n5^, %f, ^?TT^, ^ f%i?qT %r %f I ^ ^ m 3rErR ^rt 

^ ^ % WST CRT TI% I ^Tf%f ^ ?T%, 3TW, cfTT 5^1^ fT 

wl %if% ^ 5?M ?r«iT ^n%r ^r^ % ^Tcirr % 3Tf% 3Fr ^ t]it| ^cisjffr ^ 
3n^ %%T w ?i5t ^ tt: ^ f% ^ ^ 

wnr 1 ^ THM %R-TRITSH % q%3F % HERf ^ ’ft ^ I Wm 

taw, ■g^, WT?T, 5Tta 3% WTT 5%T 1 1 

(8) 3!em tRTfe-’TTWlfta ft ^ fftriR-HWTW f taR 3TrsJTT WT TERffft 

WFTW-c>4c) 6K WiT 3THPR’ f^RU ^ T3 WkTT % I 3<I6<‘J| ft) 1% ‘c||cj)’ % ‘’fTWT’ ^ 3RR 
WWT WTf% sift TWWT % ;3Wft) IRTlft cRT 3% fftWTT 5RqW f 1 ’TTWlfftfriW ft 

sift %iftsb qft wft^rftw steerr-w^JM srt fftwrir^ |3 tt 1 1 ’itwt sift otidwi 
% %RT ’UftcR TERffft ftr 3m<lft WT 3TTfftlW ^ 1 SOTRT ’TIWTfftWW ft ‘3Tft 
s^ ftWT’ fft)St fftWT ’TTWT ft) M STT 311^ ^ fft?ftWR sift d^TlRcb % taWTWTW) W^[fM 
SRT fftsjjRT ^ ^ 1 TKrqf % M ft ^sufer ssliftsft ftj fft% itm fftftw ft fft^’ 
sift 3TTSIR WRWR, Silfftillfftcfi ^TStRR fT I Esrfft ^ ftlftlSR ^RTT 3ftT 3TETftT TTSRlft ft 
3% WfSlRT W I ftt SWM STSb 1TM ft WIT %p)-fftSTTW WT ^SR-^fftciftw ft fftSlftcT 
% % sinTOT srftwsR ^ TISR# t, =1^ arfftftr ^ W ft oqfclft^ % ft) ftwsR ^ 
TTSRSft f 3T?lfg; UWSRT OT W ft HTcRta W ^ TTSRWT 1 1 ’Tlfftsu cRW S|ft ftffftcJT TERTI 
SRT 'iftftsu’ (‘i^lftficb’ ?T5? ft) 3ITSnT WT ‘WR’ fft1%=‘s% +lftftq?T’) ft 3TaitFT 
wRft sift fftsift% ^ f I qsb qrwT sft fcrfftrw srtfit % tttsrt sift ^ %r 

o!J|cb<u|-ft1raf ^ fftiftiiT 53TT 1 1 tITWT sift ft^?RT ft iftf^ST fftspff qft ^ ft «|^ dj^ft ftj 
Wrft TPT ^ I <aft'Jl Sift 3TRtW)TRIW) TFTST % 3cc||<cj5 f I 

Wfft ’TM ^ ftrWWT ^ ssrfft, c)|ctd W<1 WT 'JSR) ^ ft f^sn trIT I SIWftcIT 

3inT sft ft cngw ^ ftj mitwRcr ft%f ^ ftw^ fftwftf ttc fftTwr wl 

W5ft ’TIWT sift W TRSRT W)! t ^ w I SIWTT, WT S|ft WT ftTW sift ftt 

ftaftsr ^ W I WWT WT WfiWf-SdTct)<u| WT sift WT ftTW ^ fft qW W^ SRTcTT 
% I iRjRWT-anwir ^ fftwftf ^ cflciwi wRsrr 1 1 ‘fftjfft-ftwft taiw’ sift sft wr fftftsR 



JTFrafcTfrH 
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^ tp ^ ^ 5jcCT^ % M 3T2f <3TS2I^ WT 1 1 WT ^j5t 
TiFfcPT Ttr^RT'Sft % 'STswr % ^ w f^rf% 

l'3iT 1 1 ^ETF^ % ^rfcmfer I % tm m ^ ^ fs f i 

HTIWT ^ ^Wf2fT TIFfcr-qf^fccf) if ^ ^ ^ ^jrfcl^ M ^ 1 1 

'HNlRlJlM ^ ^ H'&Rl<if cf5T Hriq'Jllfd l=l51l't ^ ^ TTTsfe 'iM^l-'l 

^ TTcfjcTT t : 

(1) if 75% ^ ajfeqf ^ tttr, ^ % ’THfefj 

■SI^SjrFfT 5t%t 1 1 ^ ^^icfjr Mcbilcb<u| ^ 1 1 iTP#cf5 Mib<9=b7W % 

>3Rr7 ^ 3TS!TO? ‘-^^’ % ‘ W ‘ctT^’ m 'rfwc^’ % 'wr?4’ tr^ ‘f%5TRFr’ ftraR-5i^ 

% TRHTcR f%57lT W 71^ 1 1 

(2) % 7TW ‘7%7ff%^ cl^’ 'Tmfte TTfTTf’ ^ OTOm ^ ► 
«TM ^ TRTTT ^ cj% ‘7T%7r7T%§% <3Tf^R^R[’ ^ TFfRTcR ^ TlcJxIT 1 1 

(3) 7T7^ ^ ftcR^, ‘M^ T^ffcT-^^’ 7M ‘aTcl^-^’ W 

’JjffTT ^1% % TT’TRkTT f%5m ^ TT^BcTT |l 

(4) 51^ oiTitR 7i7ffcr-^!Icr5R % ql^f^cf ftfW ^ 1 1 TTTff^-^ife ^ ?=T 

oURh^RcldT vSTW W ^T«zm ‘otlRfi-^cfl’ % WncR f%5?Tr ^ Tram 1 1 

(5) 717^-^ % TTTTff^cF 71^, TTfTif H?cl?r% ^1% HiRfiqRcraf 

^qTTT^-iTftTRit ^ '3J|lclRTf5 TITTffcr TPTHM M f 1 ?7J% STRR ^ TTEffcT % 

afcmPT’ cf)T 7^ 7^ ^ % 715N7i] 1 1 TWRTtT^it ^ f%57% 

’m\ ‘TFTR ^1% % OTSHT T7 f%5qT ^ Wm % 1 ‘7i7ff%-«^’ m 7^% 

ll 

(6) ^ RisT TltTffct^-TmFjff % TnTffcl^ TITET ^ 71^5% I W ^ ^ ^ 

‘7i7ff%-5rf%^’ TTTR ^ ^ I 57raT I - 7i7ff%-7!^ ^ |C7 7FT3^ 

7T fcRTITT % ^ JTcfiR 3RR flcTT I W7 ^ tl ^ 7ft%2 ^ 

Wif % f%5T %3nf7 %) ^7^ ^ RPtW ^ 1 1 W ira5R ‘7i7f%-7J^’ cr«IT 

^ f%RIT ^ 71^ 1 1 ’TI?^ % <414517 % % ^1371# # SM ^ ^7T^ 

3lMt^ 7T77RT % tW % cF7% %) 7tT«I-7?T«T ^ ^1=07% ^ %3 JIRT ^ TIT 

^ TRTfiTr ^ ^ w f%Tir % I ^ nrfnr 

% 3t 4 % 1 1 57T f%5!%5riT % 7RTT ?itsi^ TTTfM % g,rniH4) 'SfaiTH % 

'31TSIR ^ <41c|5f7 % Ra?ri4 %% 41% RTsT 7ri7ff%4) TT^ 4Jr 447 WT 1 1 
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(7) ^ f I e|5l' o^qgK 

^ % 'SPicr ^ ^ f I gsJRT! wr % 

ara%=T ^ ^ 1 1 ^ ^ %Rf ^ I 

% bq|eb<'J| % % WltcR ^ m 'STBEnR fe^TT ^JT ^^IcRTT 1 1 

(8) ^R^-^t5r % 5(T^ % ^ oqc|?l7f ^ 313^ ^ 1 1 tIMfcffTF 

% ci[cw|^*ijiyicHcb % -3?r«TR qr ‘irnrEr-czr^ flpzTT-^BviFT % f^RTW’ ^ 
3rSZT?3FT 1 1 

(9) m WR m q5t W3ff ^TTHcn^ f I 5^ 

Gd^, M, ^iT^, 3rzf 3nf^ ^ ^ anwicr ^trrrtt 1 1 ???% orraR 

qr siT^rq’ ^ qReb^rmi 1 1 fdt % w^rr rrr m ^i5t ^R^fM 

^ERT3^.^ 3?TSIR^ WRIT^ff q^T Rt^^RrT ^iR% ^ f^9n ^ ^ ?RIRTT 1 1 

«iH<lf^4IH : Wm 

(1) «i4-q#, qM ^iq#RT ^ ^nqiliTiRrqj »nRr % 

cii^ fedt eiiRt) ^ 3iq% ^R qr 3^ *R I «4itb wqraR 

’Tfvi-^HiJI qm ^RiT q^ ^mr ^trit «it l queil^siH % swrar ^ qjnqr am rftt 
^ w t % HT^itgiPiq) q^r »iM % ^ ^ ^ qim w-iEif 5 Rt qRqr ^nf^ i ^ 
^ 3nqR ^ M t WRBdk qRdt rnf^ I w-qlR % ^mifcieb 

qRt^T if t v3T^qTi[Rqj qidrjld ^ ^Rr fm % '3tRrtot, y whii 1[, ai^dwi^cji 

lt#»Rr Rram^ qqjz ^ f I -aiRf q5t ^ 

WT, qiqWRT, ^RIT 'SrJ 3Tq% ^ ^ ‘qq5f 31T 1 1 

iERf^% antjcR aRj ^ ^IM qq tjq, 3iq- li ?r qq^ rm % Rfqpq 
% ^ v3Rq5t R^ff% q?r 'SIFRT qnqsfqqi 1 1 RM-^f OT qjt 3#^ ?IRT ^ f I 

SRFnq^-ftqW ^ t(5i<4cii 1 1 q? sqg^R qpcTT % I RM ^ 

^ qqiR qicTT %\ an!^ wqf ^ ^nqrat ^ ;3qq5t RTffcT ^ 

qnqqr qi^qnfci 3!Riq> R^cq^pf 1 1 

(2) »iw-qwqqr % afit ^wb qr q qf ^s i H RiRrt rprt q5t 

^ '3TSRR ^RIT % I w 3R2jqq % 3RnRr JR[IM ^ R l R I ^Kfe #*13?, ^M^R | q> 

jRnf^qf, spf, q;^, #|q5qraf, #qRr^, #q)-##T, qtqrr, Oi^RqM, 5 wt, Rr^qw 3fif^ 
% Riq-qm 3?qjt RM ^ t?q?;ft%q? oiRIT 1 1 ^ # ‘qM’ 

^ qpT % I 


HN1R151M Rrar qit #*Eff# ^ qp) anr qm ?# qprar i '?iqii^siM’ FRfq w 



fqgM 
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% I ??RT ^ ^ I % WclfcIslH % ^ W-'SM^R ^ 

^ ^ 1 1 ^f^Fflc?^ % ^ m ^ %^IT W ^ I % ^ 

^TSm ^ ^ %’ I mii|l(c|5lH 'SnJ-’W m 3f?zp3R WT %1 W # 

^ ^ f^itar w ^ wsT yi^fci«b ^ twjrt ti#^ i w ^ 

^ Jifcif^ w ^ % ’sfr ^ 3iTf m^iTait % ^S3^ f^R#cr M 1 1 

^H4f^l5fR, WSfT ^l5t ^ ^ 2Fnf ^ teiT ^ 

1 1 #5>f wi^^lclcb ^iWIT % '31^ f^ri^ W % M f 1 

HHclf^SfH % STST# ^ W ^ >3T?2PH ^3^ ^ ^ ^ ^ 

1 1 ’Hi6il^5iiPt« ^ ^ trsif % qf^ ^ 1 w^ %Eiw into 

giT^ ^ ^BT ^ OTRq ^ ^1 fiM ^fid-ajc|gK W-^ a rirB ^ MlS 
3I?f ^rraf 5RH «b<d( ^ 1 ?HTft ^ dltdl^=b 

^RR ^ t h ^Rff^-f^5r M ^ RR W ^ ^ lERRT I W W 5l?r 

‘yfl% % f^' ^ '3nRR^ eRRT ^IfdT 1 1 RR ^ d\:^Rl ^ 'Snc'RTI^ ^ M 

^ 1W ^ ^ 1 1 RR-^R^ ^ ‘<314 ^ ^ ^ ^ 

w^’ ar^ jiRf t ter ^ temt 4 te 53 4 gq ^r>?r 4 ter ^ ^r^rtek 
'himi^siM ^ ^ ter- 

“#Efk q4 kte teR % aicRksi q# ^kter ^ ^ ?4 '3T«teiR 
4 '3Ttef% tet kk 1 

^ Rqa ^ 4 w ^ qjM I '3rk ktt?!! 4 3wr % 'jIit 4 
tete te 1 1 ^ ‘qite wr«4’ % ^q-w^r ‘tete wts 4’ % teR-^iaR 

4 4t WRIT 1 1 ‘W # ?4 ‘WIT % wq 4 WT’ k RFk ^^rflql ‘qm ^ wsr 

4' 4 ^rftei WIT ^ <R kteT<3ft 4 1 4t crb^-wit 4 4 Rte ^ f w 

te% te wtR 4 qcii arfk wt« 4’ w-kw k ^ % 1 ‘w wt 

‘qicT ark 4 <3RR 1 1 Mr te4k wraf I, gf ^hbrit I wit wm 4 
IMr, wr, 'ter Mr qr, lit qit M qiflq 1 ‘Rte tiM’ wtr 'snk Mrr 
?ifk w #Jr 1 1 ‘TiiMk wrof ’ w 4k ^bt wit 'jwt % 1 

(3) 3r4t4iiR -tet ?T^ ?B ^ 3 t4 Mr 4) kq w rfht aricryiRB I k w si^ 
cR wk te <3WT 4 gerr I ^ cb^, te 4, fMi ^wr 4kr Rim % 1 
tecB qwT 4kT w I, RR 4kr w I, te wi 4kT wt I, te rtwrr 4 4kT 

W %-^ Wfte Mf RPRT R?4t 1 1 ^ vSI^-^TIM qit IRWIT RT WR 

% I WIT q5t w^te ^I'-wik 4) ^ Mr Rpk ^ kq ‘mr^’ qiT w 3tM4 
% I TTTfk 4) Rlf^B ?Tkf ^i^ ^ 4 ^ mf wm RT wm 1 1 
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RRT ^ ^Wer ’If 

^ taY W^, ‘^’ ‘W’ cM ^ ^ EFT fo?TT 

'Sizqzr ^ wrr 1 1 5?^ % aH#T ^ ^srtiY ^ ’tr^t HRteii toY 
% ^ t ^ w M ’i^^nar qr I ^ wjt ^ ^ ^ ?r^ % 

51^ '^iFBRf’ % M If ^war I i ^ ^ ^Fn^i ’RR^ ^ ’tm % #cpM ^ ‘irtct 
%■’, '#c ’fta' ?iT ^’, ’Ita'', '^cTif >3nfY f I ^rr '^' w 

‘^’ ’TT ‘ W §1^ ^ ^rJcrit 3m jjY^t Y ^i:^# m-’T# % mf Y ‘f^-’M’ 
% ^ If tTPftm ^ m? mi 5 r If air ^ 1 1 ’ctrct ^iY % 

(>?l£B’fldT If aiSsi^ 1 1 ?aY^atR 

% ^ WR If an?ft^-aT«WtE[^ ^ wk tar I cit ^ afR % 
If 3a% mrwR*’ ^ ^ auRtcb ^ mY ^ ftriY f , ’R^-’rra^ 

If oiM $Rmi^ I w fcTSRiT^aik’T aRfj ^rY If 

?i^ ^ 5rak tar 1 1 ^i^r If ‘M’ ^ ^ ^ % w-’Tffialf 

% 1^ 'ft#’ aiHRRtd 5T5? 1 1 f%’ ‘^’ m 3# mifnY % ## #tfR % ‘^jf?T’ 

# fwar 1 1 ‘RT’, ‘ 5 eM,’ ‘a?^’, ‘ 5 )^’, ‘’spt’, ‘m ’imn’, ‘ta 1^’, anfe 

f=tfYR ?ra^ % a# # m# % ^ fftfR % aR If maar ancr^w 1 1 # 

‘aa# ai# a#’ % aT«t # aa 5 na % af^ ‘a^’ aar l-fir aafnar 

ftar 1 1^ M Y ‘aaar’ ar 'amrsr’ a^’ wa arrar, aa ^ % <3na# ‘M’ ar 'aai#’ 
aa arzf # mif# f aar 'a^’ w a# ^?Ysr aw % aafnar afar 1 1 afiaaff If 
afY a# ^a#5 # ‘^’, ‘^’, ‘f^’, ‘ata#’ ar 'afa^qr, ‘aai#’, ‘aaaa’, ‘aaa)’, 
‘mft’, ‘^', 'ai#’, ‘^’ 3Tif^ ?]«? siaRRid mr aa# f i aT#a q;a w aara aa 
sjf# fa 5Fr tRiaj #aa If a#a aam 1 1 3a% f#? fa aw % ?t 53: ’gaRRicr 
^ 1 1 fl^t aY^iT % ara # aflw % wja# ^ ara# # maY % f#f aa wja# 

# war anaqa^F 1 1 sii^ ar^ aa I# #r aa# aY arf^ai, a# 

^ ar wpa, a^ aa w, fR, aaafr anf^ wja# a^ war 1 1 # f# war % 
a% fa qr# aa a# ftra ^ % I ^ aa ^af^ fa wjr# ^ araRRia I, aR fa 

% araar aa ■3T«t^ arat aaa afaf Ir a# ^ a^ % aR^sf^F afar # 
aafnar^Tri 

Rr^a a5t sRftd rraiRraf # aiar % qr^ aa ar«t-fcraaa wrar anara 1 1 aiaRRia 
araa-a^ aar wr R anRa rrmf^ a5t araraft % aRffciar qr^^ # ^3T^^-^c^YaaT 
|w 1 1 mfRr % iTR # <0 mRi<sii % ?is 5 % a#-’# aa araw ^ fr wrr 1 1 Rr# 
aar a^ aSt aaRar# a%ir aa aiwra? % a%a qRR a 5 # a# af ‘^;prT’ 
% ara-aa’a-#a # a^ w aaarr i ^ % ara arR ^ qrlR aa ‘gaar’ wr 1 1 tm# 
aR aRct aaa ^ artr araar# t gl# fW f i ^aar aRar 1 1 
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wmT’Sit % TS[fT WT 1 1 ^ ^ ^ ^ I ^ ^ ^ 

^clc^ SBT ’^IR wr ^ ^JTRTT 1 1 ^ ^ §Tt^ M I ^ ^ ^ M 

3ncBf% cfrRit|| <3T^ ^ ijnK ^ fifS^T 1 1^ ^ ^ Fn4t % OTfRT 

^ift^TR % ^ 5|Tr W 1 1 ^aFt % ^ ^[5^ ^ 

‘^piT’ afiT snf^ '^ii^Rlcb w ^iwr ^ir ^[cFcit 1 1 <i<H^<, ^ ^ l^%r 'SUflM 
^ ‘^jn^ ci^ ^ ^Tcjigr 1 1 

?¥ IIFIR f=l^ ’TM % ?T5?f % ^4^5llPl'b <3R2RRr ^ ^Rff^ ^ 5lH ^ 

WIW 1 1 ?l«!T«f % ^?if ^ ^ 3R2RR ^f^RT I, ‘U^fe^RF ^^R 3RR«JT’ 

^ M ^f fcR^ wwi 1 1 ?R? ^ w ^ f^ ^ '3Rf i^wr ^ ^ t 
qRj ‘^4 ticbW^T’ aM'iyf 1 1 ??T ar HH=l^5lli^=F> m WW ^ ^ 

1 1 ^ ^^-■^R[^^ m 5fqtTT ^ eBT MijfcRU| ^ yi^fcl^fe f^^RRnrait 

^ W«T W^ ^cRlT^ % ^ ^ 1 1 qRf ^ vSRf ^ fcJc^aT W % ^ RI^ ^ 11^ 
^ ^ ^ a|5t % 1 «cl<il§<u| ^ 3 ^ ci||cb<fillcb ^ ^ ^ 'oLllcb^f^cR aRj’ aiit 

^ £c)Plillfi|ab' ^ ^ ^ tcif^ranfir^ '3R^ a^t fc|^?l^ aft 1 1 ei<icb<(i)|cb 3 rJ oq|cb<fi)icf; 

^ aRfT Waf 1 1 ‘«gt^-3IlPRE 3T«f’ Scrf^r-Ulft^ ^ ^ IRFRf % I ^ 

% ^ v3RR 'Smsfar I apR aRf aSt ycb^Hl ^IRihIc^ % smRT afjT aiW?T ^ ^ 

ti^bdl I 

(4) wa ^ aft awpiT % 3|tfri qq anapF^-iTM a5l^ sarf^, aqi^ W 

^Tcpi oqcRaiT apT #5^ % '3RrMi (^c|Kl^<J %1 ^ ^ 

aiRT % I cfRRT: ^ ^R^jpf HlcRSTT ^TBRT % '3r«ftaT ai2el5f % 'STSPR % 

w^i^ ^«zfr a5t v4h^i(I «^9ai ^ % i 

I % aiM aift aqa^m ^RaRT % aj^ qiT 
^ffeK tni qr Pl£|?Rd ^ % I ^ fcT^ I qpR ^ f^RR yi^facb-cqci^R 
^ 315^ W q5t sq^FRlT qg ^R5RT q5T Mq ^ 1 1 ^ '31^ 31^ if Tm 

ar^lwMifR^rq^WT t^RRFT ll ^ aif ^41aFR ^ f q5t ^RqaiT 

o!RR2IT % 3Rjk aR^ aBT ^Rff^ ^ Raqa?r ^ 1 1 

^ # 3f^ WT 91^ ^ ^c|I^ ^RRT ^ ^ 915^ ^ 

1^ ajlM % ^ft ^3^ ‘^l^^l’ % ^rfclft^ ^IHHcl: ‘^ipi’ ^ 'ail^Rab '3RJ ’31T ^illcIT % I 

aiM, ?ftzr, fesqr, ^^Rr, ^ ^ airanr q5t «n#, ^fejr, ^ ^ 

anqjR ^ #RTT 1 1 W ^ #taIT I, ^ ^ ^ 1 1 W afRT %. TRft ajcl# 

^ % I aiRiT ^ anw qR^ ^ ^ ^ ^ ^ ^ ^ ^sFair I ft? ‘are ^ %’ 

^ ^JRT a#) HRrqR ^ ^RRIT | ft) ! aj? ^ q;;^ aT? ^ 

%\ M ^3#aaf|ai % ft) aiftra^ ?I^^fai^ftajJTaiferiRlTlW5?ftJ 
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^ f I WIT %, ‘Srtt’ ^ ^ 1 1 ) 9T^ ^ ‘^’ ‘fqf’ 

^BT ^ ^ I ^ ^ cTT^ ?T^ % <3T«f ^ '3ffM^ ‘^chcfT’, ^«TT ‘OT^’ cRT 

’M ^rr ^ 1 1 W, ^ 3ITt^ ^ ‘W’ ^ TOT^ij)' 

?r5^ ^ ^ ^ ^ ll M ?n? ^ f 1 

% #o ^ ‘f^ ^ m ijtBB’ ^ ?fEST 

I, [28] 

(5) 3^pR ^ % wm fm^ % WR ^ ^ '3[^5nfcr 

^ 1 1 #E^f^ firaBT^ ^ ^ 1 1 BT^#, ^Tt^RT, 

q^«?, ^if$re ajcRM bw ^4, 'Srsf, cb^, to. to^, Bifirr ^anf^ M # 
^ 31 tB cBT^ qP»ia % 'Sj^cTK ^ 'Jtfiwol'aft ^ 

^ ^ WTT 1 1 Blto ^BT aiJETK HBTBT ^ ^BI^ 1 1 fl^t ^ ^ 

TOR to’ cBT !tor tosR % M ^ ^ ^ 1 1 ^ nM ^ 5?raT tor to^r 
BfT chRu cBH 1 1 ^ fB' TOB ^ ^ ^BBiT Oi^clK ‘Brother-in-law’ cB^ ^ 5RTOTB 
if ^BltriTT I ‘3ITERB’, ‘BIT’, to, ^ ^ ^ 

m aiJcTTB BRBT to % BBRT' 1 1 to) ^ ^IJcITB-to to % to toi-BRB c^ 
BR5[Br B?c[T 1 1 toBIW^BW^^^-B[tqBT«taBrRB!BBRBTB|?ITll toitopT 
i 5toB totoB tor tr^ ftor-Bw to B)t to Bto f i ‘Ptb^b’ B itof n ftB) 
% ‘to)-f^3BTB ^ toiT-B=r’ I BBT to% i fi r <ii : » ffe ^ 'Bto to’ f if^rto ^ 
BRB-B^ totor-to) torarcB to I to to-BiBB ^ BTRito btbt % 

1 1 Bto, ^-toT Bit BHfto to-Bto to to ?BB)r BrjcnB to tor bit 

BB5BT1 

* 1 Nqfq§lM toj-Bcrf ^ toPT BRBT 1 1 to-to, to<BBT, to-BTBr, 
to B5T BTSEpiR BRBT 1 1 ^ #B)-^«TT3ft % STB^ tomiB f 1 TTBr B^t 

BIB bM, to BTT bib toBT’ , ‘toWT BT to ^ BBT BT M 

if W, RTBIB BT 5IBB ^ to BTB W f^BB to % to ^ T^B) ^ B5^t % 
M ^ T5BT’ to toto B^ BB^ to BBBHT BI^BIB B# tor BIT BB5BT I toB 
StoBt B5t toj-BTBTBit % ‘toB’ Bto 1 1 BTBB-B^ cFT tol to ^ B^, BT 
to t Bfr IB toBf ^ T5BT % BBBB ?1^?T: BigBTB to’ tor bit BB5BT 1 

BTCto BTBifto toB % BTto BB toj-f^stof fr Btoto Bltor BB BRif % 3I3BTB 
% to HJBfto B5if e^ BB5RT STTBrn^ 1 1 4 ato to B?r BBR ^ Bto % to to 
‘toBT’ ^TBTrft 1 1 ‘Uto’ BB ai^BTB to fB to)-f^?BT?T BBI^ to tor BIT 
BB5Br I? to-tofi?r aitoB % bbibpbt fMto Bito to-totof’ % 

^ 'ft to BBTR Bft BBTBT tot 1 1 ^bTbB % BTB BBBB ^ toBT’, % BIB eFM 

B5TB'5totoT’, 'BibcIl-ncbcftBJrTlI^fttol’, ‘toB5T^-?ftTto^’an1^IB%v3?im 
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fit# ^ ^ ^ I M ^ ^ t^ ^ ^ cBcM 't^’ H=f) 

^ ^JiTcTT I ‘sBtsr ^ <## ^ fr ^’, ‘3m?T % cFROT ^ 'cfiT^HT 
m cITcPit ^ 51^ ‘?TM’ ‘«t#RT’ CRT ^ ^ ^IJcJRcfJ Jff 

¥f?5T # 1f#-W ^iir #cfj-iiFRr T^ TFT t?)! ■# ‘^’ ^TFT^ I cFTT ^3m?T 

5#^^^ 'cBrar' iTFrar 1 1 ^it ?m ^i5t ^#tt wm’ ^ ^ crt 
T fFJT-^TTTO % TTT^n^ % uTltniT # ;3TFl5t cPfT #FfT ^ ^ 

^ TFfiR TFT?T TTcRTIT I ■aiJ^T^ cfi# ^BT 'Sgq^ 1 1 ?# IT^ £#, TTFFTT % 
^ ^ TTgtfj 5T#f % TRftcRTejf c^ TFT?FIT ^3T^ f | 5rd#5f# ^ ^ ‘TM 
73tJ5’, ‘iSfZ^’ JBT 313^ ^ ^ TTeBcTT I 

^ fcjcTcR % 3 n# 5 fj ^ ^npr c^t t 5 % ci^t TTr^sm tft# ^ trb# I- 

"TSfFf# TrRf% #tEra?IT % JRfte-^'Kf TF#^ TFf#-5lR % TF^ IFBR 
^ ^ TFT?Tr ^ TlcBTIT I ^ cJOT %# ITTW c^ ^sfTOT TT^F^^St % TFTTSIR % 
^ Hcl'Jlll^ fcIsTR ^ -aTSm TT^ 3TfeB F5WJJjf |l TmffcFB fcRI?# cfit 
=B#^ ^T^^Br^Fct^FT ^^fttrf^^^TF^FITrTll f%?^[WFTcB TFFri^ FFT#^5TR 

tr^ WO#TFTcJi ^TltllRlgn ^ TT?#F 3r#HIFT % '3TSZPH c^ TFR^fT# cfJT TFTISJHcFRJB 
||..[29] 

( 6 ) tlWT #^RN-FF?#c[frR FF^FIT I TFf% #T ^cbl^iff WR TF^ 
## f I TRfft % trap ?tFT % #t^ ^ SFUcT 3Rr ^TPff 'R WT 1 1 

TFff^-#tcf#T % ?rM-#t#T ^ '3F2m feTT ^ 1 1 ^ ‘FFIcRFJf ’ ^ 

T«TR tr ^ T«TR ^ W ^BRIT I aT«I^ # ^ FFTHf TF^ ^ TFT# #TTT I # ‘TTTTf%?B 

cTt#’ TTSir ‘TTtTff^ TTf#’ ^BT TTWT itcTT 1 1 ?TT ‘TRf%-ITTTR’ % HBTFT TFffcT #M# 
TFT# %l 

‘TF^-5ITTR’ cBT HH aTFTcT 5T#f % arai^ ^f TT?FIcB 1 1 ^BTFr % #TR 

'3R#-WRfT d*4( '3Fr# 5TTTR # #TH '3Ttl#t # ?T#T ^ ^Rcfld ^TTFr# ^ '3TRFT 
% I cZTrTT#, XRcl^tT, R^?T cT^TT ?TTTFBlf # ?BTFT ^ ^ ^T 

‘FT TTTffcr TIFF’ I^TT FT ^ ^f '3TT#, FFT# i# ^ #t §TSTcl# ’Tr## FIFT# ^T 
HJcI^ TT# 1 ft# ^STT#, F5TT# 3#f tt FFFT # t §T#f #t TF5TT # ^ 
% ^FI# FF# ff# ^ f## 1 1 ^ ‘3FT’ ?T5? FT M ‘^TTF#’ FF TTFT I# FFFT 
^ ‘Fflm” ?T^ FT TTF ‘^ITF’ FT F#F #F-^FF^ ^ F# ^ TFF ? ^ trcf OTF# 
## §T^ F# F#^ tI ?-?TT# FTT#F dHlPlF) Ffef, 9TTTT#f FF FFTF, FTFfTFlTr 
TTT^ #t FFFT Tn^ #t dWlf^F, %FIT, ftw TTT^M ^ TFFFF #t FTFTT Ftl^ TTFTli^FT- 
TTFT^f^B F*Ft #T 'FFFTT ^ I F## % FTFTF §T#t FF F#F f#F ?TfT ^ FTt^fFT #FT 
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I ? 5r§TRFT, M ^ 3iM 9T5^2|^WT^#5F!ifOTT[^|? 

^ W^ % % 1T*M % ^ 1^ 3IT?M ‘^3^ 

^ felT^ ^ HR 1 1 


^ri^ffcRi WRif % w w ^ mRci^^h ^ % I fMt vm fcicfiro c^ 5iff^ 

% ^ £rf> EIR> «RT = ‘SIFT’ g5T #1? «IT I W % ^ ‘Epf’ 

^•K ^ SRf ^ I ? % FJH ^ ‘ilKWr^’ spff ^ ^ ^ I ? ‘cii^r^T’ 

if ‘^’ ??r ^ %, ^ ^ 3IT W ? ‘flp^’ ^ ‘^’ WRW ^FT ^ w 

I ? ‘OilRuxbR’, ^ 3r«f mRc|c^ 4 ^ fr W ? ‘f^<c3'Rlcl’, ‘sIM’, ‘fcR’, 
‘^^iRjf’, ‘RtFR’, ‘M’, ‘^iRr^’, ‘3 t«N^', ‘iNftF’, ‘i^’, ‘fs^’, ‘fg^’, 

‘^2r’ ^ ?Fr IRtF '3T1R ^ ^ ^ W ? w WR % ^ ^FT ^ W % 
MffcRi lita % ^TORR % W ft ^RFm 1 1 yf^cF' yj^l^cF 0T^-HT1% qg 
«i^Ri4) FRFRT % Rr FM-^rR^rnf ^ ^ fiRrf ^ ^r rrr-jrr, 

RR-Rr?RT tr^ FiRTcF WRT RfcFRT fRT 1 1 RfR FM-mRcIITI' ^ ITIRR qcF ♦ 
^ ft# R# RTf# I # RR# % FtRrJ cfR# m RRR-3RR RRR ft 
RRtII Rl^fRlR RRR % ^ R% <1 RTRr; wf ff% 3T Rt ^'l^RlcF ^-HTlRr fl# 

I SF^F cFRR ?nftcH q^ ttmRr ft# 1 1 ?# SFRR RTcRf ^ RR#R 3?# 

Rw# qq 5R15 RM# # f# Rte wimq Rurr f l 


?# RTRT #R ^ T5% R# ^ R3Rl1cl W 3?!^ R^RlfcT #t RM# ^ 
RTFRT# qq ffqiTF |3flT 1 1 #%?lR[?F ^ ^ RMRIRI #t RM ‘^TTfecp qRqq' 

qqr qfrffq rhriI^ #t rr 'qff? qRqR’ q5t 1 1 


‘#f%-qT#tq5TR’ # 3TSRiR % 3Tqfq qR FRq-^ # #5^ m ^ ^f^ffcT % 
3RiRir HRq % q5RR OT# ijqcF qqij; ffflre: qrf^ % #T #t qfiFqT % RSZRR % 
‘R^RtRiq RM#’ #t ^fqWT qq RrW q5t wqR ft R# 1 1 

(7) RlRiait ^ qjftRR R«qRT-RSe»-‘#f%-^’ qq # |IR-#te 

qr RR# # ‘^#q qfcR’ % fqq ^ qj# feqi RT RqRT 1 1 qR ^ 

Rrq-qRqrff #t rr# sqRr, Riq^q, qrqq, ^ qr RTRqr# qq Rrm 
ftqr 1 1 qqRRT ^ ^ ft# RFt qr# rr# qq 3rRT qf rt rtr 1 1 
Rwf qit qq^f^ R#tq 3i# rr# qq qfff rr# # ‘R#tq c# rr# # 
^f q^qRT RT ^RRT 1 1 


3*«FH-tfRT qq RSqqq ^j^qf 


RR qq #f% ^ MKwRcF qfq 1 1 RR ff^q qq RqqfflTR ft# 3TRRT ffqff 
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WRT 1 1 aram % ^ feirait ^ ^ WR f i 

it% TT ^ ^ FRi^r aram 1 1 ^ ?i5t 'srapR ^fM 1 1 
C^ WTT ^ »TM'3jt wr ^ 1 1 T^cfJ ^ (3^^ ?ni?T^ ^ f I 

W 2BT JI%T ^ 1 1 W ^I?r ^ ajcR^IT ^ER^RT ^ 

f^rflie^'Sit m ^i-'fffcicb ^ % WMT ^ra^R ^ ^ 1 1 w 5i5t ^ ajcr^m 
BTERFIcT ict^TMT'Sft ^ yi^f^cb ci^ % ^ ^T#?! ^ ^ 

wm\\ 

^ ^ 1 1 ’TRT % ^ ^ ^ ^ yi^fcicb 51 ^ ^«IT«fcrr % ^ 

^ ^ I fM ^ 355isr ^ cf5r ‘^tf^’ I % I’ I # % ‘^sfr^T’ 
t:^ ^-% % ‘«H’ ?BT i^ ‘jf^’ ^’, ‘’tl^ SR’ I cRR, #5 

^ f ^«n ajfe, ^ ^^i^jfcicb ^ ^ <mK ^ ir 

fen ^ ^RRTT I % ‘W ^ aRlR I ^ W 

^ ^ f I ^itlT Ji5t ‘?iJM ’ m f^RT ‘^ftf^’ l-‘53^Ri5r ^r ^ I’ I 

RR% f % '#’ % ‘^’ 3J^, ‘^TFlf’ ^ 

‘cB^’ H^^chf^ T 1 1 5# IRBR ‘^’ jf^, ‘^’ ‘Srttr’ 1 1 W 

c^ ScRTRRcF STcRSfT W ^ ajRIR^IcB ajcR?IT W W % i^ffcT-aRI^R ^ irfcrf^ 
^ST ^ ^ I ‘w-^’ ‘^TRff^RTar’ ^ wm ^ ^ I ^ %PT m\ 
TT^ ^ cHPlf cfr![t WT W ^frSRRTf# ^RI% WT ^IRB ^ M IRTS[r 
|«3R 1^ yi<^1cRB ^ % ‘>qcB ^ f^IsT ^TlfeB M ^ ^ f I *IM % §T^ 

^ ci||cb#rcb' ^ ^ clT# ^ srfctftf^ ^ ?RxIT %, 1^R5 'iSK*J| 

oq i <b<f^i«iB araRqr si^ra# ^bt ri^rrt ^iwr -aRRiT aRpirr % 

<3Tfil^ MST ^ ^ 1 1 


^7M % '3iaRR % ■^f ‘Hi'^i^glPlcB cM ‘ii’iqlgiR'h ^ '3TanR-^fe[T 

1 1 % ^ 3 ^^ W ^ aR^ T^ mm ^ RR% ^ # 

^ eBRTT 1 1 MH=l^ 5 lini«b ^TM % ^ ^ ^bWI 

% 1 HHcI^sIIR*^ % ‘ 5 fT«?T«J’ ’MT ^ ' 3 faRR clr^ ^ trg 

^ ^IRR % I 'H|X<l^5llPl^ % ’‘TRT ^FTR % xTJfT ^ ■araRR ‘ST^Tsf’, 

cRgf m 3 nKR- 5 RR’ crm ‘«im-mRcIc[h’ % f^ 5 f^ xrg flr^ ^ xj^ r?r 
% I ^ ^ vsraRR-fcRRff % miwR^ ^Ha % fim ^ 

RT I- 


‘aiarfcTsiFT ^ hm=iriIcI Risim 'Srar % i RRcfRif^ t^fsiR ^ 1^*11 aiari^siH 
^ ^ 1 1 
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9ilg- sfw # i-WT 3tfj f® mt 

^ f , t aiiiRr <9 ti^ incr ^ ^ f 

f^TOir 'SRjjnik ^RFiRit ^ ^ ^ feir 

'^iWi <^1 % I 


Abstract 

Fractional derivatives of multivariable /-function. By Ashok 
Kumar Ronghe, Department of Mathematices, S. S. Jain R G. College, 
Vidisha (M.R) . 

In this paper, we have derived a few fractional derivatives 
involving multivariable /-function. By these derivatives, we obtain 
un-known particular cases, which are ^)plicable in the field of 
mathematical physics. 


1. mm\ w m »#wr 

’qr 'SffMfer f w 1 
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= / “ 

'J^- {/W },0<Re(|i)<m; nizN^ 

N^ = NU{0}, (A^={1,2,3 }), (1.1) 

a = 0, , cfr '3?Nte[D a D I 


aZ)^ = 0Z)^. (1.2) 





/-wr % M 
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^ (1.3) aif^raitr I 

\argZ^\^ 1/2 u.n, U^> 0 i = l ,......, r, (1.6) 

n. p. m. q. 

U,= jaf-i aJ'U2Pf-X pf 

/ = 1 / = w. + 1 / = 1 / = m. + 1 

^ j ^ 1 


' " (0 
- Ia«- I a, 

j=i ■' i=«+i ■' 


’3 (,•) 

I Pg+EPf, SP., 

;=1 i=l ;=1 


^ wf % tor ^ l^r ^ iT#T w I, ^ < 3 ^ 

cHTT ssm^aqi^- 1 1 


M = {m\ny ; ; (m'* . n^; 

N^iP',q')-, ;(P^,/): 

P^^ia^J-.a^j', 02 j")j,p^> ; 

(V“r/ 

P^-lo^/api.p'; ; 

'.«/ -“i )j, p > 

Cl -(^2j- p2;> P2 j)i,?2’ ’ 

(‘.r P./ -P”)!.,- 

^2~^^lj ’ P;^l,9 ’ ’ 


R^^ibf - ^fSi), 

jR^s (flW - aj'^ Si) 

3 

(^2j- X «3; 

r 

«.-Kr X ot^ o® so 


<■= 1 i= 1 
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r 


y.’ (Kj - 1 »?, Si) 

i=l i=l 

^ ^«n '3TPt ^ (i) t t?if ^1 w = £/ . 

= ti ' . ...: (a; , a,%. , a^") 1 . . P,^eiTP2nra?ff^^T3^%fM3TI^ 

f , '3T21%. sFRTs (a,' a,') (a/ , a/) W (aj , , : Oj / , Oj , /') (^2 p : / aj /) I 

ftrT) ypTW HRT W 1 1 (1.3), (1.4) (1.5) # '3TPnRT ^ipirNi 

a<'> , Pf . a« , ( i = / r : k = l....r) £R1^ cTR^lf^ f ?r«TT ^ 

d!>,bfi), (/=1 , I), akj, {k=2 

, cf'^ (i = 1. ... r) .qi^ (k = 2 .... r) ’jqfe f 0<m‘<^, 

0<n^'><p(«, q^> 0, 0^n^<p^55:^f I 

Srm ^ cfil ^ Lj 1ICI5K CRT I >3fk ^ ^ ^Tfl^-w <« 

% + woo-^ fMluf I fSf# ^ 3M?^1^RTT ^ ^ r(P,) % ^ ^Li % ^ '3?)T 

'qf ^ r(i - Rg) , r(i - .... r(i - R„) tp im ^ ^ i ?itwtt m ^ 

jfl: cf5t ^ I, 

/ [Zj .... = O (I Zj l“i IZ^l“r), max { IZj I... IZ^I} -4 0 




ttj = min Re (bj / pj) , j=l n' , i = 1 r 

” 2 = "3 = = n^=0, ( 1 . 8 ) 


2. ^ Jm ^ FT '#qTRf CRT irqk cf^ [4, p. 65 '#T 5 p. 96], 


(a x^+bf" = }/■ '^ a"' 

m = 0 


fx] 


f xA 

m 

r 

X 


m 


b 

’ 

t 

1 

b 


V J 

\ j 


V 


/ 


< 1 


D“ (acf+b)^ = ^“ryX+l). (ax + bf- “ 
^ ^ ’ r(l + aX) 


( 2 . 1 ) 


( 2 . 2 ) 


m a. b arcR f I 
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3. geqr »#>ir 

D^ {j(!‘iax^+b)'^] 


[Z^j^^iaxf+b)~°\] 


[Z^:^^(,axf+b)-°i] 


- b^ /’ 


■.yc-xvtr, 

m ! 

m = 0 

0, n, :0,n.,: 

m-u . .5 

:Oj 

^2’ ^2 ‘ ^3’ ^3 

: ■■P,+ '2.,q^+2:N 

Zj ((?/a)~‘^ixPi 

Pj, (l + X-/n;Oj 

op (-a:-y„,: 

Z^j(i/a)~^r xPr 

j2, (1 + ^: Oj 

ap, (-U-if-Y,„:p, 


^ mR^ih jrfMsif % ^ I- 

min { Y, P,-. 9, } > 0, (/ = 1 r), 1 arg xVb I < % 




Re 


W + X Pi 

(■= 1 


> -1 (3.1) 


a,. ^ 3TT5FT (1.7) ^ fell 1 1 
D^.D'^ Ix^fiax'^ + b)^ (c/' + ^Ox) 


[ Z, x"' (a x< + by °> (c x^ + ^0 ■ 

[Z^xfi/- {ax'<+b)°- {cx^ + d)~^ ] 




/«,/ = 0 


0, 71 : ■- 0 , /I + 4 : M 

/ 2 

p , p : : p + 4 , ^ : iV 

2 2 r r 


Zj (/ 2 /a) (d/c) 

1 

Z (b/af'^r (d/c)''\ 
r 

Q , S 

rj 


(3.2) 
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^ s, ^ I ^ P^^=i'^ 1 1^ra% jfiM?! RRf^R^d f 

Pp P, Qi ^ Q 2 ’TR’Trf^ f I 

5jS (l + X-ZrcTj,...-.., ap (l + X-/n:Yj ...,y), (-K-yl, Pj p^ 

.^):P2 

(1+X.',c... ,a^,(l + A.';Y, y^ (^l-^■'-Y/ ; P, --P;) 

X (\i' -hf-i m^,X^ ,\)Q2 

(3.2) 5ifcf^ % ^Rfjfcr tsi 1 1 

min(Y,V'.p,-,a.,X.,Yj)> 0, / = (!, r) 

max { ^ I arg (xVZ?) I, 'SlfT (arg I I j} < n 

n 

> -l,Re(K') + '^X.a. > -I, 

1=1 

wiftr : (3.1) ^ oIr wim ^rft% % ?55r % jrepT /-wr ^ 

M WT 3Pnfer ^ ^ ^ ^ 3Tn^ ^ 
m ^ ^ M t '3(if^raTft?r %, M^ifecr c^t intr M 1 1 

= — ^ J .... J 4» (S,) (SJ v (5, .... 5J 

( 2 jc ®)"% \ 1 

jplj .X^+P.^. + "-'^ (axY+t)^-(<’,S,+ + oS)| 

zfi Z^r . dS^ 

m (2.1) (2.2) m if#T ^ i3[5 inn ^ 5^: (i.i) Ir 

^ (3.1) q5t IT# M 1 1 iRjR 'Tftpiwr (3Z) ^ nm ^ ^ricit 1 1 




/- wr % M =g?Tjr 
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4. ??n^ 

■ w ^?3*rPT ^ 5?gT ^#iiFT (2.1) % §ncm=r M ^jit^ 

^ (i) mRiJih %g^ (2.1) ^ a = l,b = ^y=l,d=^y=l /-WT 

^ f^nRi^d wi 5nH ^ I- 

Z)^ {/(X + ^)^/[ZjXPl (x + O-Gj Z^jcPr(x+^)-‘^,] 




w = 0 


(-x/if 

ml 


jO. n 
P,. 9. 


. : 0 , 71 - . A/ 

P ,.’■9 , N 

r+ 2 * ^r +2 


^1 (^) xPi 

Z,&-°rXpr 


X 


(l + X,-m; Cj .....op (rK-m; pj...., p^) 
(1 +X; o, ..... op (\i-k-m; Pj ..... pr 


(4.1) 


( 4 . 1 ) % M t IlfcR?T ^ ffit ^ ( 3 . 1 ) % M f 1 


(ii) 5^s ggq- T^JIFT (2.1) ^ r = 2 Tf ^ ^ ^ gi^ /-WT 

WftcT ^5311^1 

Z) 5 j|x^ (ax^+bf' I [zjxPi (ax^+b)~°\ . Z2XP2 (ax''^+fc)”®2 j 


= 1^ x^-P X 

771 = O-V 




bm. 


-TH-p. fO,i«^ + 2:Af 

^p+i,q-.N 


Zj (b/a) ®i x^i 
Z2 (b/a)~^2 x^2 


Pj, (l + X.-m; Oj. Oj), {-K-y^; Pj , pj) P2 
( 2 i, (1 + X; Oj. 02) (- 11 - 7 :- : Pj p^) Qj 


(4.2) 


mR'JIIH (4.2)% ^ ^ (3.1) % Mf %g?T r = 7.2^1 


5. ai^niRr 

"ig'K. /-'B?R’ TT-hwh %t hRMi«ii^ ^ ^RT?1^ 'ST^ZRPT 4><^ ^ ?*T 'li^ ^ f% 

/-WT ^ Sj .... M ^ f visife fl'-WT 

%^ tfesp ^qWt ^ ^ iB^FT RRcr ^ 1 1 
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^TT ^ 5fm /-wr ^ (4.1) (4.2) ^ ^IW 

% ^ T5if ^ ^ 

n, = n3= n,., = 0, P2 = /’3 = -- = 'Pr-i^*^^«2 = «3 = = 0, XT^^FT 

[5, p. 98] H-x?i?Fr ^ ^ ^ f I 

'3TPt ^ ^ 5(9TT ^ mRuIRI’ e^ r = l,2. 3... 

XR xpicRf H-'^, ^ x^ #T ^^RlfXT H-'m^ '3TI^ cfife^ ^telT % mf 

^ fcrf^ ’95^ % ^ RiFrr W ^RRfT % 1 

^cRTcJF-ifnFT 

?^T ^fr«m % ^Rh ylc((i6H ^ % fM ^ «f5i^ % araFf ^o x^o ^o 
^ ^ '3iFnft % I 
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Abstract 

Synthesis of some pyrazoioquinazolones from 3-amino- 
2-alkyl/aryl-3, 4-dihydro-4^xoqiiinazolines. By M. K. Srivastava, 
A. Rukhaiyar and K. M. Trivedi, Post Graduate Department of 
Chemistry, Gaya College, Gaya (Bihar). 

Reactivity of the C( 2 )“methyl of methylene groups in the 
3“acylamino-2-alkyl/aryl-3, 4-dihyro-4-oxoqumazolines has been 
utilized in cyclodehydration reaction involving N( 3 )-acylamino group 
reacting in their enolic forms, to yield a new type of pyrazoloquina- 
zolone fused tricyclic ring system (scheme I-III). A number of such 
pyrazoioquinazolones have been synthesised and characterised. 







feir I ^ 4lPrar ^ ^ t ^ #r ^ ^ f- - nh^ , 
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Ttjto %o ^o cW IRTO 


cWT 4-'31FRit ^ WU^ ^ ORT ^ ^ f I ^TT 

4-3)lwlil3-^vill<7?)4 ^ ^ ^ 3?f^fisK?IT RRT I ^ ^ c^tst^ 

^ ^«T WR % ^RTcTT 1 |% ^ ftr^sn^ % 

^ ^ ^ ^ 1 1 5% % <Hf^ri?B?TT ^fRT^IR 3-^^ 

1^ ^ wd^ I C(2) ^ ^ tIMR ^ ^ri^risRjT^ft^ frar I 

f^§>raR 4-<3TicRfii^p3M^ - nh^ ^ 'St^rit ?ft frar 

1 1 ^ w % ^ar WR % jrr ^liRrT 

1 1 W ^Rlfn <3Ti%rfsREfT5ftR ^ I ai^s ^Mr RRT RT ^RRT 

ll 


3-^iM-2-^J^/^- 3, 4-? 


% Rw aal^ci ^- 


^ 5tMI# tRR ^ ^fRT WWi toR 3IT?JR 


-( 2 ) 


^f^l#R '% ^ ^1§RRT «TT I ^ ^ aif^lsBRf ^jORT ^f ^ ^ 5^5 

Rfer ^ RT RcRfir I rr ^ q^,- % m RRf^tR trj 

^iflR ^PSIR Rsi5tR RRR RH ^ RT ^IRcTT 1 1 ^ RTRT afit ^ 

^ RPJ^ 5RR RT ^^RRT I RRRR'^R I (R = -CHj.-CHjPh 

RR - CH, C^H^ NOj (p - ) % o^RR ^RR Rif RIR ^ ; 3 ^ 

1^Rt#if [m,R=-H,-PhRaTT-CH,NO,(p-) ^RftRRt^RTWl 


ii#iRq5F 

m % R?R1R WT^ RRT OTRRf RT R#T RT^ |q ft^ERT R^T I 

Pn dial RT R^RTR \3ir RT I^Ti ^E^d T3RRRT RTR ^ RIRT RRT I '3ra_9itf^ IR 
^Rf ^ Rf^-RRTT (577) ^4^RTdl4)(i< STR KBr 1%^ R( Rf^ W I 

3- ^*M-2i|filR-3, 4 -51^ 4l5Sl^-R|«w1l^^'ji\cftR (I), (R = - H) 

RRT (lORTo) ^ ^^T^IT^S (30 f^T^o) % RTR 3 ^ RR R^RRrflR 

ferr W I RT RR (20 fMo) RIRcR STR f^lRIR RRT 

^^tRM (10 IMo) ^ ^ ?1?|S (10 90%) H|?r ftRTRT RRT 1 Rifl^RR 

^I^URRT^ ^ Rf^ RTRT 5M R? RRIR ^ feRT RRT ■affT RR % 5=Ts fsh^if^cT 
Rl[^ RT fstr^ RTR 1^ f^TRRT RRRTR 148- 150°C RT I Rf^ 6.8 RTo 1 C 9 H 5 N 3 O 
^ C, 61.46, H, 5.33, N, 23.82% W W RRf^ fR^ C, 61.71, H 5.14, N 24.00% ^ 
RTfIt? 1 ?RRT V^ (K Br) 1670 cm"' (f^^Rldl.H RTRff% 3330 R«IT3230 cm"' (N-H 

flf^RTlS I 





249 


4 -iijgi g ^- 4- 3(i«wW'4l4l : H (n, R = - CH3) 


3-^iM-2-i|f^-3, 4-; 


(3.5 mo) 


ft#o) if fteTM W I cIW n-a^5M (20 f^T^o) ^ 6 ^ s^^dlBd 

Wl 'Srf^ n-'s<^'ii« ml' OfRfmr SRI 5m Rm ’1^)1 1 osi =b<^ o|y Rld^l §311 WH cR 

xpsrmT^rmwl ^ mt^lt |q ^ pi 

^ it I ^3.imo60%,miRim232‘’C, C,3H,3N303^ 

N 16.22% N 16. 10% m §’311 1 I R : V^ (K Br) 1680 cm‘‘ cfm 

3410 cm'* (N- H I 

n (R = - cHj) iliT m (r = - cHj) ^ 


fr-2-if^-3,4-^ 


(1.3 mo)ci^^^f#j- 


(30 iir#o) ^ ^ikT w I p-sf^ -sp^ ^ mm ^ 

cfm W I cI?T?m^ ^ (azeotropic) 'STTBmT ^ 

W 3W3[^ ^ ^ W ^ ^ mr 3ff^?r MTB ^ I 

fcrawT ^1^ ^ w[?2 mm w ^ ^ ^ wl ^ m 

^ ^ 3 TS Rb(ef^d ^ w I M (erftr o.48 w 

40%) ^ ^ (m, r=-ch 3 ) % ^ i fcr#sFir ^ mmwr n, 17 . 12 % 

WT W C13HUN3O2 % M N 17.42% #TT I IR (^E|f^ atTcffM) 1660 
cm~* cbi^TPiei) , 1710 cm"* (fcf^ chl^IPl^H ) I 3000 cm'* ^ <311') 51^ 

3T=r?frmT ^ wr w i 


^#it-2-^f^-3, 4-3I5fI15t^^ ^ R = - CHj Ph) 

3-^»M-2-ff^-3-4, g | ^6l$^l -4- 3l|cKi)l^'4l^4 (2.5 mo) 45) rRf n- ^m?r 

(25 ft#o) ^ (2 fMo) % m«i atftfffiRra fern w i 

(II, R-CHjPh) % i)wnT IsB^ Ml 1.5 mo, 45%), mimm 186°CI f^?'#SFr 
cRir N 12.47% Ci3 Hi 7 Nj O 3 % M n = 12.53% #11 m%q 1 

n (R = - CH 2 Ph) ^ (in, R = - CH 3 pH) «f Rii^5flS?i5|sFr 

3-M^MlfeT W-2-iffM-3-4, m?t4- 3||cm)i^^# T (1.65) ^ 

(40 Mt) ^ p-€Mt wstM '3imr «i)|t mm Mf «fr 6 w 9f?wM 
Mtt w I cr?Rmg; #r w mirnmi srt ^iFilk =i5t mm ?m ^ ^ l 
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tnro %o eftcTR^, x^o w %o x^o 


5cr ^ ^ cj)^ w ^ ’p ^ I'Stt l w 

^ w ^ % j^T! (^wl^d ^ f>B^ 5TO ’T^r 

^ aiI = -CH2Ph) % ^1 ^ 0.65 mo 40%, TTeTmm 152“ Cl 

m N 13.14% HTFl CipHjjNjOj ^ N 13.25% I IR 

1680 cm"^ cbNTPid WNm), 1730 cm"' (f^ I 

3000 cm"* ^ ^ ^ I'm I 

4R«im m 

tmr ^lot ^ TfRm ^ 5f^f^ % 



3-^iM- 2-3, 4 -¥ I? g I |^ 4- a) | cHi^f^v4lc'?^H ^ n ^ 

^ msr wdif^d fern w l RnRiR^d wr % oi^cwlfe^icIsH |m 

#fTl 



W cRf t ^ mF I'm I 60% i p miK m w 

dt ^ 51^ 1600-1800 cm"' ^ ^ mW |q I ^T?m 1680 cm"* RT ^Rim ^5dr«T 

(Shoulder) mdfPld dm m «TT 'SfR: p^r 1710 cm"* tR €fT # 

^ % dpfdf mdff^ % mmi m i 3410 cm"* ^ ’ft 'Sici^ff'mr mEi |m ^ 

N-H % mm mm w 1 mim ^#fr-2 ^f^-3 , 

4 m??T?^-4-mmftf^^^3Md m I #1 dm % dwm ^ ^ #3ftd ^ f^id^r 
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1^0 %0 cf2JT %o T^O 


^ 5 ^ M ^ -STt^ W «TT, to W I 

(^ - qi i f ^ i I 

fsfT 1 1 ^ toFT ^ ^ to^ ^ ^nn f OT I 

^ ^!fto % iR ^tor % OB ^ toPB oB^to 16OO-18OO cm~‘ ^ ^ 
M 1 1660 cm"' tR ,3B§to toit#T ^ Olf^BOT SIT oftT 1710 cm"' tR 

ftB OB?to toPB W I 3000 cm"' ^ ^ to’ ^ JBR 

% 0B§to Orljql^ '31^ if to ^ N-H ^ Oljql^ 1 1 f?! 

w: lOTT ^fto ii(r=2h) ^ 'gm to^ 

cfM Jfto IV (R = - H) ^ ^ I ^ t^§^Tspjr t m 'Ttor 4to n 1 wir^ 
^ ^ 5# ^ 013^ I ^1 f^lto m % -NHCO- 

% ^qT?2B % fair to to^to’-4-aTitoto3fito ntot iii(RsH) to i ir toB 

^ 1600-1800 cm"' ^ ^ ^ chitoB OBtoff ^61 toMf W 3000 cm"' % WR ftot 
N-H oBtoB % 5^ tor ^ to 1 1 


tjq^ wm % 5i?WR^>tofff#T cra^ uqto to ^ ^bb to % ^ 
to fH ci?r oBT 4-otoftoo?rtof (R=-Ph, qh^nOj ( p ^ ^ toto 
to I WBM to tototo^ toit to to to #7: toi ^ tofto 
cfR% to^ [111, R = — Ph , - Cg NOj (p -)] toR to I RBtof 

cM v3toB tof ^ toto f^?tolf W IR Btof SRT ^l5t to I 

Bto, toRTcT IR oB§to 'tot- 1 fto ^ to f I 
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^IRRT 

>31151 ^ epppr 4 t 

% f^^lW % >31^*1 ^ (Miotoresists) 

iRp inir ^ ^ ^ 

c[5t ^ % I ^ ifriw, ‘hlel'^RlM % IRjR #1 

f^wll ^ ' 

cb i 4<fe i (l ^ 4i1<i)\Rpg >2^^ 43l<il1Rifz % w=T, 3^ ^ 

n^nf ^ fell w %l 


Abstract 

The technology of photoresists. By Mahesh Kumar Sharma, 
Instruments Research and Development Establishment, Dehra Dun 
(U. R). 

Photoresists are a cornerstone in the fatdcation process of nearly 
all electronic systems, equipments and devices being manufactured in 
the world today. Present paper describes in detail the technology of 
photoresists. The description of history of photoresists, photopoly- 
merization, different types of photoresists and their ^plications have 
been included. An account of the compositions, characteristics and 
functions of negative-acting and positive-acting liquid photoresists and 
dry-film photoresists have been discussed. 



H0DAK,6Ar. 
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wr % w ?#F 5 ff^ % Mq ^ ^ Ji%r ^ 1 1 

W 5 r g?ii^ 4 )i 4 Picb ^ ^ ^ ^ I ini?^ 

1 ^ qifeci ' 3 iq« 1 < ^ cf ^< 31 ^ % it'fci 9 T-^i)l^ ^ 

1 1 Wfl^ % ^ ^ % 3RR[m ^ ^ ^ ^ f ^ 

^ ^ ^3MT I 1^’ 3# ^ {WWReb af^sJt ^ ^ f I 

^jldllf^W if f^Hl^fecI' JOT ^ #TT ^ <mNpich 

a^rM ^Fn% % 5>ir ^irflq, stcRcr: tn; friMcbni ' 3 ?r Fr«r ^ 

WfPIcrs qcRq>T #T tTcRq^ argFTT'ait ^ fcraFJ^-^fHSft^ tP!\ 

^Wdl % ^ %c|^ f^j^TT STT I 

ifcIfRT 

«4)‘\<il\Pii«. % ^3^ a?r ^ 5nf ^ ^ ^RRcTT l-5Ti^lire ^ crar 3 it§^ ^ i 
^ ^rf^R t f5 fer (1) if ^ f i 

5 »T % ^ fcR5Ri 5@icr; ^ 4l?f!f^ % fw % ^ 

wm t? Mif^ % ^ ^ 1 1826 ^ 'sfR: 

% ^ ^ ^ ^ ^ ^ ^ B^RTT sir, ^ IBRT % sfl^RT-^-W-afni ^^RT if 

^ ^ i’ 1 ^ iraR ^ a^ gnT^ ^ ^3^ 

ar ^ ■'Hqi<H<iTi<^«F kr«nfkr ^ 1 hm ^ ^o io % 1840 if arm % 

a?^ Mi^fcTcfj cbi^Rcb si^^tfcT ^ mr m ar^ if 

aim w f% af^ta, mr%i5|a 'sIr iRim ^ si^^lka % mr 

sitIS] I 

ait^^ftf^ % if 5153^ 5 a % ami mm if ^ mtkr ^knkim 

l^lcura tafl ^#tmr % 1852 if e^f «it mr ^ f^ m 

(fIfeT ^ 565) 1 ^ ar i#aM mr ^laRir 1 a?l^ft^Re sip^ aam 
il f^T^fea 4 t aakiis aki ^ f^siRm aft m? aata f^an am m 1 

at€ta ^ ^ a as^ aft aka, am ^ ^ 

f^T^fer cbiat^ic^s am aifvift^ais at? (a^ aa ata) ■sfk % aam 

$^aM if mi^ atl 

% ^aaa if ^ ^ mm if aaam ^mlt 

akftar % rni^mar 1 arf^f^mim ^^mt^ (it© ^o r^©), aff^i^Rifm aifrtf^iita 
ctm ’i i Rif^H i ^a aqei^^m ^ 5 i?^ti^ it mr aami ml ?a fcramff aft 
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?Plf 


l^cb ' i^ ' dT cWT '3N% Jn^i^ 5#?wf ci5t ^TdT ^ '3rf^ ^3^ «5t I 

vafn^jrar ^ 1959 ^ 3i|3 ^ srt ^ ^ ^sleft^Re crt #f 

flfer WIdIT ^o ^ ^ 1968 ^ ?d IRRW 2f)T wW I 

I960 % 3?lsl^ % ■§5T^^ ^ ^ ^ ^ ^j|5^ 

ISitiT ^ ^i5t^ w!^ ^ I ^i^sbl4<i % ^nrltf^ wrrrts 

1950 % 3:?T«F 'Slk I960 % ^?FF % <3TR^ % 31^ ^ 

^ ^ ^ ^ '31^ WT % ^T^l^d” ¥^3it 3fR 3RT % ^FIFT 

'afRFTsfTll ^rr^Nj ^ ^ (% ^ sir) -%^ lfecr cbi4cbi() 

«IT, f^iw 3li[feJT dot ^Btedo ^ 19 53 ^ I 

0llf^C4)ll t ^ ^ cBT dFT |'3TT I 

doT ?#»M ^ I dir lEd^: ddJT^-ginft ^W^Tdo f I f^RI^ ^tf^Tdo, WSfR^s ftPIPte 

d^ftOl^ dlt, dT#R ddldf % 1^ W ^ ^ ^Rl^ d# | 

^RdoT 3iPJinT tf^ 1 1 ^ '31^ fcldiddodi W ^3WT ftiW «Fn% % ^ay ^ f 1 

^o tjto 3TRO ^f^, dff^llcRlI^ ^edot^ doT Rui^c t (f^ 2) 1 %o xj^o 

'3IRO Ryi-^^an^ WR 3if¥^ ^ I fci#R ■aicR^ % ticRqtdR g- 
^ doRot <3rf^ WT cl^ dn I ddf% 5^ llfcRt^Jdof ^ WT 

“31^ drf^ta” d# M 1 1 3TP^ d5t ^ %o ito <31Ro ^ dsFT SPraf 
XR HWRUI dTxl d ^ dp: dR dRcr rj^ %\ dfclf^ pRTRdo WT ^ 

^ I, O^ldPlcb dMsT -aif^ ^ I lHd5T '^rf^d dT #nT 

dTf dTT 1 1 dF W W ft? dolil^ftlid dftftR doIdoT ddTSf ^ ^ iftR^FT 

d dlpIdR dot dftdo FFRdTd ^ ^ d^ 1 %o xffo ^3lRo ^ did, dofSdo cFd^tt % ^ % 

p ftftid ?3 iM d5t aiicrmdT’3it d?t ^ % ftd^ d?t IRpr 

d^tti^’l 



(PHOTOSENSITIVE) 



o xfto ^o ^ftR) 
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1960 % ^ ^ ^ TTf^ffer-^5T4^ 

^ ^ cH7% qjt^ftf^lti i?|y1R|c|5l % fcIcBTH ^ WPJJjf $lf^dcj5l I 

'3i^5nf^ ^ t ^ OT333 ^ git grafts 3T?r, q5lt§yTf^ tt 

'3iT8fN#ik ^ ggjR % f^g^gng? ggr iiPifig 

^ ggit t atgi cnt ggi I - aiiligig - i gi^ifeg tfe\<i:i^PiM ^ ggjw 

^ gilt g^rt ^ggjt wg^ gi^RgjH gj^rt x^yfrtz giRt^^H t 3 ih«t t ^ tI 
ftgkif^ 'tg gipf % 1 ^ mPifig g^IsR^ ggr %-15 ^ 

t5-i7 t %o ^o OT70 g^ ^RT t ^ gr? TRTigf^ gfttg gr t gift 
ggigg t giMg (f^ 'jftfg Mggr ggr %) t ^frggi t go? 
t ?gigT gg ggigr ggft w ^ ^ gtgig giftftg g?rt^ft^ t ^ gvi ftgr w 
1 1 

1962 1 % si^gi^g gggiR?!? t Rig-Rm ggiR % gg M^i 

f^^°i I g^Rgg gft ito t^o gggt ggr tto tro x^o gi^ gggM 1 1967 
t grag-grag gr? % ggg^r-gfttgg; gRn: t iRgg 

1968 t oitRgg g5f ^#e: gggt t ^-Rfigg gg Mg g^ gMtM 

if|gfRig5f % tg t ggi g?dff gi^ng i f ^ snr Mr ^ Mr % Mg 
% 5^gr gig, gitRgg % si^gM gggfft^ig t ^-Mi ^ M 

I ^ ^fMf t Mtg trggi M I f^ gr^t ^ w ggi g#T gr^t? grim 
Mg gt M M I tr gggRgi wg-^gi# MM w gt xMf^ ^ ggn 
gM 1 1 g? wiM t g^ gr ?g% Mg, MM w gt 'Srasgr g^ ^ g gRT 
^ ^ ^ ^ ^ gMtgg % ggig g^ ^ gR^ li few fg 

mRuih ^asg M g oft g^ ggr gr-^ giRi % l ^-Mg xtMM gg x^ ■aRi 

?TTg g? % M Tggiftg Msbnl t gr^ f^^g ^ gcFtr % ggffe 

tMRH Mt 5RT ^Rngr xgigr 1 1 

^24]_ f|r^25]_ ^^^201 ,3^^^ [22]_ 

^ gRT gggM ftMr MW % M ggjR ^ gn ftMg % Wfeg-gRWiff 
M giMtg-gRjggft gg ggr ^-Mg gWtMi gg Mg Mr gR W f 1 gRg 
t W f5 MfcreW t Wfeg-^F^ gg WMM gM 1 1 

% iireg 

Ji^5!T-|piW^f^w g^jds tiraR^Mf ■• Wfe-cbi4g5i0^^^^ ggi mRiRg cbi4gjiCl^^*^ 1 
Mtg ggxiggt gsft t gg wM ’gg IMM % gig gg? xn: im % M 
^%f%?T ggigr % xjrW xiiftM'-^Ffggtf s<aRi t ^Mg gg Mn x^gWxg §3 it gig %^^rWg 
% gig gg? X17; ^^gr I afk WM ggrar ll 
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(A) 


PHOTORESIST 


BASE 


(B) 




(A) 


PHOTORES IST 

BASE 


(B) 


PHOTOMASK 




(C) 





(G) 









(D) 



(D) 



fe-3. 

iM-to wm 


1^-4. 

: WT 


(3) M % I '3TET! ^ 

^ ^ cRF % <7 IMnI ’jTM % 'SfiT ^ ^ ^ jft%^ 'JllcIT 

% (1^ 3-A) I ^rfeg- ^ ^ |tT nfcrf^ ^ «*l<itT[rwj ^ 

q5t^Rnf^ TR5§ff ^ ^ ^ir % 

te: ^ ^ ^ I (1^ 3-B) I 

TRTf TC ^ ^FTl^ ^ ^ W?[ 

^ % OTfFJf ^ %\ ^<£rJ4R^ ^ WH ^1^ % ^ ^ ^ 

■<rRi's(f^^ fm I sFRT-wr ^^\ ^ ^ oip-i^ 

^ I (f^ 3-c) I wrtsR ^ 'SiraR ^ ^ 

^iiRTT % t«ra% ftRT f?^i5r55r^^fr^f#T i^cR<fl<>T ^ ^ ^ 

^ inM ^ 1 1 qR?5!ff ^ RR^F ^ ^ ^ I 

^ ^ 1^ qr i^«wq1'»R r# qfdr I, ^ ^ 1 1 ^oRRftw rpt qR 







ci 5 t iH^FiRicbl 
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'3M'T ^ ^ f #T qr ^ {lyiiiRcb iifcRtsrar ^3^ iot srf^f^ Tf ^rrar 
% I Jifcrf^ Ji?r SRT Tpf ^ ^ I ^ 5f^ aifligj 

^ WIT ^ 1 1 w 51%f^ ’ilT <3RT HW % ^EI^ mRcI^H 

% ^ OTcRHi Cl5t ^ %?IT ^ iiw I (f^ 3-D) I 

HiRifici-cfii4cbi{l qMtRTEs: fciRi (4) ^ 1 1 ^ ^ filler 

=fR% '3iim<4^iff ^ ^ 3TSTS^ mRiR,c)-cj,l4cbl^) 4)ldl^Rl«. 

?R5 t ^ i^WTR M? ^ ^ ^iraT ^ I (f^ 

4-A, B) I ^ wr 3Rr ^ wr qRqpr hm ^ MiPifiti 

% %tT qn^ff ^ ^ yfciftn ^ -arci^ ^ ^ ^enfli^ I 

qr qildliiil^icb qrR??ff fei ^ ^Rm, 3i?;rara^ 

t grfj q[cl5T5fr ^ % UcKqlvji fIfjqT I (f^ 4-C) I 'fildlHl^ % Biq? ^ 

^ <miiiPlcb qRci^n ^ % 'sIr: RrMwi ^ ^ ^ ^ 1 1 

wit^ |CT ItBT ^ '3i5^?ft?r ft I (ft^r 4 -d) i tt^iq^R % q?^ 
'SiRicb wraRf) qRrtsr ^ Riq qRrft^ qt q^tr-tgi fell qirar 1 1 qififei 
mRiRih qt ^TTsiTRRis qf ^nqi 1 1 

sr^-^P^N^ 

WifK % q^qig;, f?T t qt^RfRe qq pqr sraqr q pqr qR?r ?q t 
wrjjt WT 1 1 sifsbWtg ^ ^ qsft t qqjT?T- 

qpqftqiiqr fqi i 

sipBWs H wsq qqqr qj qMti^ 4 ^snfqRW ^ raqr qrawi sipjWz 

qr ^ 5ip^, Rj^if^H, f f tT arqqr ^ f I qf qtRm 

'snqq ^ Cr^* % w 1 1 ft^qq^ % ^nqq fmp t fttRrq fm 

I #c qt#f5 t iMsr M % RtRT qf q^qi %i qMpqRi qt qqfMr t q^tiqW 
sfRraq '3nqq srt w5t qq ^iqfqpir jrosn-wqRi^ wr 'SiFpq qjw 1 1 q^ qqRq 

t) 'Siqfqq % qiq Cr onqq f^ Rtq# qnqpR fMr t onftq f ^nqi %i 3* 'sfr 
6+ % qszT f^Risr v3nqiR '3TqWT>^ qqt q5t aRtqj qttRl^ MWiRiq qt M f I <3^ 
^3?nq, Rrqqfi^ ?fRniq <sm^ t p? qilftqq affqqifs (QA) ^ = 

KjCrA j CfjOj + I KjCA + 1 0 

fifiqq qJtftq) ftfiqq OTqf^ 
sipjRiz '3ffqqi55. qiWz 



260 




sBlt^RPT mm ’TFT t IfPTT % ^FRW cbldT^^ ^fiT SFRT-'^^ 

^ I trg^ cCT JFRT^HmWpi^b cfiSltjib'W ^ ^SMT 1 1 ^ 3 ?nfFWs 

% Mfer ^ sFifiRP mm g#T chNT^^£ fr -coo-% ft«t 

f I ^ % Fszr ^ I f^Ri% wiW ^ 

^ 3 tw fMsi Jim ^ 1 1 


#T % sFRT-^^ ^ ^ ^ f^FT^ qcR^<if ^ cfJT^l^ fcRlFJ^ ^ 

^ ^ f (^^- 2 bfW FoTsl^i^) <s{m t^wqr ^ ijt ^ 

I ('of^f^ci-ebi 4 =bi 0 I 


TMtRR ^'HTf t pi W«f FRIT I ^ JFT ^T^R ^ f^jf- WRB- % ^ ?IWT 
^ f I OTlF^f^' ^ FT# 1 R ^ I yiHI-^d! ^ JTf^RT FWIT 
^ I FF 5 oT^'Sfr % ’ftcR biif^^ra wn^^t ■aT?!^ % p ^ f^Rro <m\^ ^ 

1 1 FF-Rf#IT ^ *j!3Wr ^ T!TT«T-W«I f^lf^ i^ebd^l' ^ f^RR^ ^ nSRR ^ | 

FW FW wm ^ ll 


Rcf)^ % 5 i^§r- 5 i^cri«i 5 )cbTU| ^ ^jg^-arftrfsTOT ^ I f^RT^ JFT# arf^ ar^ anro 
^ aw arpR ^irr f”’ i arpaslt^ ci?r aiRr^^ieBciT ^ % 

^ Hshd^b PT^RT ^ «lg(fl54(|(?ict) '^«h?i«f) pRiFIT 'FRIT % cii(^ SjRT-F'^IF ^ I pf aT^fe^il 

aRiFT aiT5#3R Tmra sri % apF ^ wr^ te!ri% ^ mm fft ar^ wr fr 
I tei5t pR^frcRir aw arpR fr^Rr t ^?pT #Rft 1 1 

ww-^tfer ^ TiFirw aql^fcT ^ fci^e % mm ^ 

ancR-q^RiT ^ % I iWRW-FpF^tFRq aiW^ ttcb^ ^ #fircT ^ I fui^ pj 
^T'R ^ TEraTF ^RTT ^ 'FslRb % aiR RT pR pRRt ^ 'JRFT FRIT f ^ ai^ 
<?)l 4 Pl'ft ^ ai«bl 4 Pl«?) <?lRl'hl ^ >)chiW SRI R}< 4 I 'FRIT % I yb pl^ % JIFTW 

^ % wTW-arw ^ FfaFit^T^ im F5t ?frit f , ar^ TflRiFi ww-pi^ ^ f l 

^r HFJTW #F t ^ m aiRR a?Ff RR FT a^f^ #r ^Flt I #T aiRpT pIFT 
% arwF ^ 5 lfer ^ 1 I 




angN) % ^^If^-^rifei^) ^-^rr F) 1 «^ I XPi^‘ (1950 %) ^ arfir^Rrf^ ?R 

^ aw TiTTRif^ «Ri(ly* FWT ar^ p ^Tmi^’ T pr i m 3®ws 
m ara^ ^ f : (ar) te Mnrart ^ (^) piF^R ^ ww-^R^ ^it ww a^if 
ai^wrt^ FR arpFT^fllw aif^FT ariRW fr^ f , (tt) tNi^ift ^ % RcfK'T Fit 
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^ ^STR^ f , cieiT (^) torch ^1^ ! 

^TtfecT ^ 7^^ 3fRr5^ ^ I i% ^ u^BisiTgiiilt ^ 'r^ 3icr?itf^ 

wr?T ^ ^ IJnItfcT 3r5 ^ m?T to w: ^ tot to 

I fs ^ ^ ^ : (^) w?r % TTcRtor 

^ m ^fto 'ST^^Itw ^ to (^) wto % ^ 

to tor?, (^) ^ ^ftto ^ <3to m 'antor ^ tot to 

(^) toro ^ ^rro ^ wr, ftoi^ ^ tot to, ^ ^ 

t^cHTOT tor tot to^, #t (^t) toto tto toto tor ^ Jitott 
to to^i 

^^tosTT % "to % w?T-^ptopr m to-WT %, ^ifr^ tom, Timto 

yl^i)*^chcii n?rT Traf ^ 'sn^to 1 ^ ^rtot^ *!t>t itorr §s(i<4( ^strit % 

^ m to ^ wsT to to t. to mtto ftow torn tot I 
ttor <sm ^ to 1 1 ^^torr to ^ ^gtoto^r toe, % tot 

fetom # ^ I 4 t ttorto tofto ?Rr ^ ^ to thm to ^rferr li itt 

ttor ^ wto fto wto to ^ f^tor % ^iTf^ 

'^lldl % I 

to^-toto 5^ toftfto ^ tor ^ it ^ qto 
torftor^ ttoto TOim, ftor^ ^ ftontoto, wrw ^ Ml^ w 
totoT^ ^ ^ OTto^, toerm (Mll^'cHi^ntoM) 5rctoto toMto, 

1 


+ T» HCI 


CINNAMOYL CHLORIDE 
POLYVINYL ALCOHOL 

POLYVINYL CINNAMATE 
(PHOTOSENSITIVE) 




f^-5. H'lfwfcuNcrl RmAi W smi 
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5 Flf 


'3TT^^ ^ ^ ^ 5^Rr ’rffM^FIFW fiRFte 1 1 

1951 % -aiRWr ^FrfejT % tT^o qJTo fiRcP #T yg4)Pl4)‘ ^ Mlf^lclHIild 
?rar 3RT I'lRHRuwd 

2|of I TT^fcRFM t%^TT^R =f?r, ^erfcRraW #i: f^Hl4f>^d c{#a^ c|5t 

Mik fci(^iA|cb c^t vJiR^Rl ^ ifB^iT cBTT mm ^ I (f%5r-5) i 

Mif^lcRWei ^ yif ^jisrar ^ Pi'iii^d 

^ ^ qRcif^^i qr 1 1 

f^FiFlz ^ jrar^T ^iiitai RrHPDtp ijjr ^lot 'Srf^tor^ik^ ^ 

^ % I Wf^ % Wi, f^RTf^Rj qf%5, q?)zlS!f^rTr|^ tm. a- w b- 

iR^Hf^cb i:^ (b-'SH'^if^f^cb T^) «RRfr I ^ ^ '3T^R5^ I 

(f^-6) I ^ ^ ^ffferfcRFwr f^iiR 3i^*rn: 20 , 000 ) % q^tyltswo-sRiR 

^ Rft- flri-7 ^ T\i % I 

LIGHT 

ENERGY 

.CH=CH~COOH — ► CeHj-— CH— CH— CX>OH 

! 1 

CgHg — CH CH — COOH 

p-TRUXINIC ACID 

CeHc — CH — CH — COOH 

I I 

HOOC — CH — CH — CfiHs 
a-TRUXILLIC ACID 

RmPlcb i^Rls ^ 4)l<ilsi^^^i^'^l9H 

4)'1(?|'^RiW CRT w, piFB ^ 9?l€l5Tr(»l^, 'BV’IIRiW ’TFT 

^ #T ^ ^ RnPTR w 1 1 ^ ^TR#F 

^illRcbdl ^ FcB^ I ^ WfRR cBRT =1^ gJF ^ TRicft I cTm TTgj^FTFft^5M ^ 

^ TFB^ ll 

<31^^ ^ 5R5T?T ^ ^IR ^Tfl^ FisRT ^ ^ f I d<’lM 

ffe TOsMt ^ (2000^000 A) if M 1 1 

^ FT, 01^ "y^Rld” 'STcIW ^ T5TTT % I w ^ ^ 

’flf^ qRd^d ^ I, FT^ 31^ ^ RR 3lRlf^3Tt % ^ R?T ?TRRT ^ I ^ RTRFR 
RT ’JjT-RR, ^ 1^ ^ Rff ^ % I ^rliSlcr STRRr TlfsBR ^TRTRT ^ ^ 


CINNAMIC ACID 


'L/QHT 

ENERGY 
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siMfidiq M f , t ^FF# ^ f ^ ^TRoTpr ^ 

^ I ^ pi^do, ^TT#^ '31^ ^35^ FTRRROT cfi^cIT I 'STHga’, ^ diT 

^ ^ 'SrfciM^FT^ ^ ^JTrar 1 1 ^7^ cf5r ^3^M^ftwrtte 'Sr^'Sit % jot-wt 

'smr '3T7T^ fT % ^ ffe srt ^ i 




H 
-C- 
H 


H 

C- 


H H 
-C — C- 
H 


I J 


CgHg CO 

LIGHT 

CsWs CO 

1 1 

1 1 

ENERGY 

CH CH 

II II 

► 

HC — CH 

1 1 

CH CH 

1 1 


HC — CH 

1 I 

I 1 

CO^ CgHj 


1 1 

CO CfiHs 

1 

1 

0 


1 

0 

! H "I 


r 1 H ~j 

-C — C- 


-c — c- 

H H _ 


H H 

f^-7.Rl^ 

RidlAe tR 



w^T-'gnrfecF^ % 7TT«T-w«T ipn?^ ^ fs ^ ^ ^nl^ i !PFr§T-^rf^5?Fr % 
^ ^ v 3MR^[^ if ^fTjT 3T2M ^ ^ ^$TT if 3lf^ ^ 

I ^ % ^kFT ^ill6*' ^ '372^1 

^ 37^ ^ M rn%q l tttst # ^ crar gmidJ ttftft if 

^nflq i 

37^1^ iftPicF d?r filcF3:-T7#pft ^ ^ g,ill^^ci =FT^ f 3Pl^*J| 

W^T-^illftcbdl c|?r cFN^t 37fllcfJ f I ^ ^ iraJR % Pi'<if^f^a f : 

SJIdM^l^d 4fPld), Hl^ilQ,Pl^H 3)c|cb^v4, Rd'ilH, Sl^fib-ll^d, ?JI5- 

3Tlf^ I 

% cfW^ ^ZcR, Wail'd cbl ^ R^lelfed ^ ^ ^ 

^ T7 i|?f^ ^ ^ WT I, 37177^ ^?RIT %, % ^RR d7#I 

c^ f^Rrf^cT ^RdT I, ttcRilR: % WT #C 37R 77^77^7371 ^ ^ W7 I, 
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^ ^ ?i^4R ^ I iHT 1 1 ^ ^ 

Rnf^ f : WRtef) {^), mm^ (?t^^), ^ 

<3M qffe) 4^ ^«5cr TO«t t 


^ cr«ir 4 jf wmiPisB f^^i^Tcfif m f#Rr?r ^crr |'‘^’' i ^ 
4 t ^ ^ 4?r #4 T5? TfSF.-^ f> #{ m ?Nf% 

^ tel4 JRT II#rT ^ 1 1 f® mFH f^?nR-<?; I ; 

Wr, zf^, Ci^r qftr?f 

OTIKt 


¥tfer-gn4BTt 4zftf^ ^ ?roT«H cnl^ i ^ ^ 

ll 


qffj^-cijpfcfjrtt M te ¥^4 Cf^t g?BT ^ aWR # 

f I ^f^Picb TO?T 4 ^sfjilRir crejT sri%f<^4 ter I, ^sricrm 
<sm^ wr ?tt f I ^ ^ 4"^ te^icR irb ^ 1^ # I 

Rif^te qMtte: 5R 4Z45f if ^ ps 4 RTfifd 4 srafjpf, ififfer ^ ^ 
RfcTWif t 4)l4i1 te ^ f I ^f^Re 4 44 444 gf^T if 1 1 

<l4Np|ch RfcitfSI 4fer cif)- if 44 ite I, RT^ Rll^f^d ^ ^ 
5rf^ # f , 44 tef-H gft ^cr^wcn M I alfr «ift rm 

44 ^ 1 1 

_ 4TM^ ^ if ^iffecT ff te ftenpR TOipit 4^ ft I ^ 

14^ fS 34 I !'“*! I 44I4te 0Rr^[te5T4 4i^ ^, | 441 4RM if 

wte % ^ gill 54 % ter 4 ^ 4# 1 1 r3xi4 4te tterte 34 gPi1te«R^ 

% tte rRWRcT: i^n^^iid if te ll ^te ^ terftecT 5 ®!^ 
f^rte ter^R % tesFr 4^ arte f , Titete Rrfteer % %q teR 

^ ^ ^ giErr?4 ^ tezRR 2i5f irf% 4f 44 4T^ f, wnm 

teR aitete 4f site 1 1 ter Rtetcr te' te I, arrte teR ^ fwte 
443 tef ^ te te«ff te 1 1 4i1tecr teiR if teR m ^ Mrte- % w4 
Hte teter^ 4T^ ^ ?rr te 1 1 

. ^ 4il^ ^fte Ri4f ^ te ter aiff wp ter4f te Ite ^ ^ ^ 
4te 4)tetei^ teflf4 cr«rr tete ortRiRyT |h<ji 1 ot' tet wr I 

^ftef4 Ir 44 ^ I ■afR ter-44R tete te 4te 1 1 fte-s ^ 4fter 4 4)tW6i?3 
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% S|§dcb1cb<u| % ^cfftcb" cl^r felFIT W 1 1 #fk cCT 

3]clcbd'Jl ^raslotw vSrf^ ^ I ^ ^ ^ 

i^HM ^ ?rFiT ^rrar li Ailsb'lyM ^ 

ci^ ^ vsn^-jrfcfM ft% f ^sfT qif^f^ci ^«rnf ^ 

sif^ftHTll qff^fSni^'?i ^«n:, cbl4T(?flH< 

#?: %T^#T mi^fict ^ f i 

Hic?i^=b ^ #3?i, ^ 5FTcir snj qr amriFf ^ I, 

m ^ ^ ^irtt^r fci^mf % ^ftfsbiii % ^Itr nywl^cb JifcRTST ^ ’ft ^sjr ?nft 
li 


OH 

r^ 


+ HCHO 


ACID 
y 


(Phenol in Excess) FORMALDEHYDE 


OH H OH 
C 
H 


NOVOLAK RESIN 




+ H2O 


f^-8. 'Mr 4olft^$l^g H)4)^cb ^ SR 

ft 0|[l|4icH ^IIT?2F 51?^ 'aii-Wl^ ^IT onftWftfR 
ftffft^ % ^ f I ^ % ^SRR ft W xTMr W ft 

uftftT ^ ^^m ’qftft^RFP 1, 2 ^4«ilct4)H)H-2- 5Ilift^-5-WS)W ^15 % (f^-9) I 
ft ^ srfftcF ^ % SRT ft?#T ftr^ ft 

^ T5ft I (fft^ 10) I ^ IRirSTpi^ ^ t ^R5R I, 

c^ URif^ WT 1 1 ^3^TfRRf!, fti^raftr ft gnT^cp ^ ^ef^fterar 
% SRI ^ fftftftcT # RT 1 1 ftURT ^Rft ^ ftftOT, (^tVH 
^ tftpNftR: ft ftt ^n?HF % ^ ft ^ ^ f I ftftite 

ftft ftr Fnftt, '3fW^ % JTfcfftsft, ^ pcrr % fqdnft' ft 5?FT9to 
#T RR ft Ol^^ftR ^ 1 1 0 

II 



1, 2-Naphtoquinone-2-diazido1-5-sulphonyl chloride 
• fftir-9. MifSifecf irarsT-^jiT^ aicra^ 
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Sensitizer in 
lUnexposed Area 



^-12. iq ^ ^ ^ % ^«T ^ 

^ 3Tcr^ f^iMf % feqr JR ^ ^ ^ 

^ f Jl5t ^ f^dMcb-f^ % JR ^ f I 

W$T % <3^Mm JR^, 5[JR?T-5int W, ^ ?||? qftcI#T 

JcfT I; 1969 ^ ^FTRcBr % T^O 1^0 ^r pruflf^j ^ ^ SffRftvSR 

1 3 ^ Ji^ SRT qjF w ^srrt wr 

t ^ Pi*ci^ I (frR 11) I ^ qjRqlw |q ^ 

^ 1 1 cl^ ^ ^ I #T JFl Jfffj^l^cb t^ 

WT ll 


^ IT'HMlvJl JBl) ^ ^ 7raTJ j[;|cb 3l fi l flb^| 

^ ^TJR?! f Slfqsn^, ^ '3RT 4)^1^ W '^#1 % IFTIJI 

^ % ^RH ^ 1 1 12 ^ f^lIRT W ^R? 511 ^ ^ ^ 
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cTcERrar ^ I ^ tTcR^r^ \3Tci^ ^ ^ ^ 1 1 ^##T ^ ^#r % ^ 

5Trtt^T-f^ ^ ^rar ^ f^r^n^ Ji^ 

^FT ll 

^if^fecf ^ T^ areSTlf^f^ I #T ST?^ % 

FfFiteF #!te 3Rk ^ ?ntr ^ f i qif^fer w:^i^ ^ WFikm 
^ aimXRiii, cbi4Plcb ^3T^, im, '3FT ^Rf%r ^fiRra? 

^ RTR ^ ^ ^ ti 

qrRifecf ^ fcRFR^ c^ W ^ IR5R tTcRRR fcl^ ^ Tf^^enjtif ij|5[cBT 
^ ^ f ^FsiRicr fcMRcfif w Rr^rir prater ^ w^\ ^rrar 1 1 ^^Ifer % ftsr, 
^ HM qiRit oifljcii I afk wt?r % pr^Rr f?R^F2#f3Rr q5t 

R31T R PRjR % R«I SraWT SrSTclT ^f <3T^a[T^ 'SiRIcF RR % cRR^ ^ ^R5cIT 1 1 
qiRifeci fcidWiRl' CRT wr ^ i ^nfl^ 

% PRIT ^IRRTT H'lRiRq ^ ^HMds Rnf^f^d RlvfFRR PT#T ^ ^ 

I : M^, M^, qTT5#T, ST^ancf^q ^ I 

q#ffer-cBFfeitt ^ %T ^SR RiRt ft5Fr 

% WT # ll 

’M-fcRw t ^-(47 c^ qj'Idl'^Ri w -siRicr titwrr fit I ^M-f^RFr 

^ ^ R|#R RlWiT^ ^ f , ^ ^ M f #R ^«R 

q^ #?: WT ^ % '313RT qp’ qR ^ 1 1 ^ PRRR q5t ^-Rrft ^ Pr#T 
^ qq q?tsR^ IIr i3 t ^ frs fr i 

’’J^s ^ SRRR % ^ f ^ ^ fq% ctlcl^K ^ 

OiJRT ^ ^ siTZr ;j!T I (Sf) ZTfq'-^T; RldWcR-i^^f^'q (st) ^I?q■-#; 

qRfRi-i^dRq mi (r) zi^q--#; f^§T^-^«icR i -^-q ^ 4t 

mRiRi^ f % tw^ Rit f I qot 

?RR#R f^?Rr I m qif^f^ci pri^flpR 1 1 sr q# ^ % i 

^-f^RFF ^ zr^q-t^ WT % ^ ^ Rit f i ^r 

20° ^ qR q#d^ ^ f I 1969 ^ ^T^rf^ERT q5t 

qRT^ % ^O STRO % 3R% if lf^?R^pfifRRR?r%^ PRjR 

^ fit 1 1 qit Pi^RR ^ t Rnf^f^d fit I : qqq^Tprft 
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('3TS[efiT?T g,HI595) ^yl59) (5Rir?r MK^ch), vSRIFr^jRcI) cn#T ^fel=^te7ar 

f^W5icii, I ^cH:m1'ji< % ^1i[r ^fe=CTT#n:, ^^i(l<^'d «f5raf??^ 

IJTT % 'Srf^dlBlIT % 5RT ^ ^ ^(R ^ ^ ?P# % sfTO’-^^ 

SRT '3T^§ft^ t ^ f I W ^ ^ ^ ^ ^ ^ ^ q'lf^f^^TRer 

% ^13^ 1 1 5[^ER % ^ W|pISi5teFT 

(iMrt % ^), -pr^cF ^ ci?r ^ 1 1 ^ 

'3T[cr9W ^RftWRT cfi^tofT IKR cfR^ cp %t ^ cR? =BRf 95 W I 

%l li,cK9l'i1^ ' % WK >31% TOqr ^Mm RTOT ll 



On The Part 


Lamination 



f^-13. ^ WT 

JFITR % ^3f#T '3T«TcrT 3TTf^ 3Rjk fcRRpff ^ ^ 1 1 

^ ^ 3?5T H95dch, 9|7)chl95<«l f^RRcE, 

?RTT Fit ft f RftF fit f tl 3cf5 !tll(l9 'STFPT t 1^ ^ cRW 9Hlrl 
f I rR tT#R 3IR5IRr % 5RIRr ^ ^ 'fRt % 1^3 [?b9l§ftR ^ 

WJT CRT# fltt f tt RF ^ ^-fc[tR f mRciRIcI ^ ^ 1 1 aR^TR afl 
^ RjT RoNt FR RRj ^9)lRa RRT' RTR fl RltR Mfa<i995dl ^ 

RRlftR RRRT f I RR5Rc(t R5f R?ntR ^ RTRRT Fltf f I t %tRRt=S RRR Rt 
RRlftR RRt ft 

RRT Rcr-tti* ^ i^-K cTRT ^ ^ 3? ^ ^ 

fit f I w a?^ f PlHRtfe R RTF fit f : atRRR RRHI R R^, 
t R?lfl^ ^ aiRRR RT RRHT, RerrIRT, t^RRt^, ^ ^ 

^:^RR RT Rslt RIRR Fit % RIR R^ 5<iHI I 
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§TRt 


1968 ^ % qo #o ^ ^ % ^THr2cl^ 

a[5t ^Rchl^l I ^ ^ ^ W5<*H 

cf#i^ #1 ^ f i 

cFT 5raM^ 'Sr^ 1 1 % RFST ^JR IRT^T fstRI 

cBRrr I ^ sipiijSIcbRur 1^ I #T f^-WfecF WR STf^RR aiRRFT ^ 
virraT 1 1 qcR<fr5T ^ ^ ’Wcfcfj yff ^ mRc|(^h frco 1 1 f^ 

T^cRqtR |cr M ^ ^TTRR ^ ’q^Ick ^ ^ 1 1 tRRtRT % ^ ^J'TRrR 

^ RIR T( % ^ST, 3iwff HFT m#T t£l?RiR 1^ ^JTRlT 1 1 3TTRR ^ ^I^T 
^ ^3TM 1 1 SRI ^ ^ ^ ^ f qcfRi^ 

M TC '3RR ^ ^ 1 1 Tpf Rr^-RlfeF viMRw< JI?r 3fcRg ^ ORFT 

CR Rqr ^JncIT t i slgdcb'lcb^'JT SRT WR W4 % 'SRRFr % ?FRIT, W^RT srfM^, SIT^ 
VllfecF’yMftRll’?T*Tl#rf^ RrT CfR^ M WT-^^cfUft 
|q ^ ^ WTRl' ^ % lERRRF fcTRRT ^ 1 1 WFT 

OTSTT ^tnw otRrR % lETTST ^ w I ^ nfcrf^ ^ m«T ^ 

^5TKTT 1 1 RRRIT ’3TRT ’TFT ^ % RTST ^T TRIT I ^ nf^f^R ^FfT^ % 1 ^ 

WfRT §>311 3TcfRR m W I, Rlf^ HfciRlH FT^lf^ ^ 1 1 

^Tstl^ IIcRMIvjI % tBS^r % fS fcTf^ ?t 3n^ I TTT75 ^ RFFT 

^ RJRTT I ^ q,R^ ^ ^ ^ ■fi!|?fci5t^o gq; W I 

^ '3TRTT^ % ^ W TFRTT 1 1 3IRfF f^i^jFSTqFT ^ i^WF^T 

'jTMT % I 

^3q%r 

5RBT9T-g;nT^ "y^TESf cBT RcRR RT WT % ^ OT^g cjT ORTJ^ % m 

^ fcT^T ^ ^ ^3TfeT FipTt^^ci^fte if ^ 1*^' I 

eTRFRT TFTRT MqFRFR ^rtRt 3Tq# q^j^Fif, gf^ ^ ttI^ % I^fW ^ q?rsftf^ 
% jratF R Mr ^(^ciiiPicKi ^ cbt irat’T tt^ tri ^rt^ % 

wm ¥^'- ^ ^ w ^-qRT -Rrf Trf^, 

Tlf^ Td^, en^-^TIcRTI^ MqFRFR ?€f^ Tife, ?ip- 3 tRihF 

T#z '3TT^ 1 xm W 3T^?T % ^ ^JRRR % qR^rgd ^jq^M 

^ di HRTndt ^ 1^ Trf^ ^ qjt dFT f^-qfM^ ^ ^ t 

qf %ii3% w ^ wm I % oTiR f%?q df wrq ’d' Rfqerf^ ^sqwif qq 

RpTk ^ TR t, ^3q% qfcRqq % ^ qdzRi^ qREPjd ’jRraiT ^ q5R^ f ofR 

qfq q^T^ df ^'^q^lPlcb ^3?fFT % '3TRER<q Rtw #i: fctW q5T stg?! ^ trtIs 
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THFlpR) ^ ?Tzn^ ^ ^ fc[^W 

^ ?^cf5rt5Tf^, ^- 

?^cF^rq«, , ^ i Hth)[^<!j)ijm, 1 , ’TT5f^5ffiW’‘i, ^l^ l tmwRcb cr %r 

<i<HNpi=b ’t^TIR'I, <i'tiwPicb <gi^d EJ 15 % ajciiicr, c^ fiJ 5 , ct?it 

75 ^, '3#=FjTtt 5l?i'iiiil^ch RcwISd, fJif^ ^3?it*T ^ ^rsn f^^fr fto^fnc 

Wj\ R#st, Me fJif^, ^^^XH:lraq , chXXl^q f?rf^, ^ 

f5RraT-lirR 

M SI^FraH TT^ fclcBRT ^RqH, ^ % M Emi WJZ WT I 

^ ^5TT ^ tm qlMfq qcfH ^ 1 
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2. ^1^^rnHT 

3. ^^^gpiT 
4.l5t-%Sfj 

5. tTcRJTt^ 

6. %^ 

7.t^ 

S.J^TTSnjSTHT 

10. J^RSRT#^ 

11. fcTT-Sf^gilFIT 

12. qfrOT^^-'3T^ 

13. M"lf<d'^ 

14. Mq^ 


% w^, % tar, 4^ p % m’ ^{qr, m- 

l#iT, ^ #iT, ^QHT 

1^, $lftw^IT5rai?f¥^5RT^ 

f^<?iN4)l qTf sTRT ftqiRRT, ftiw ^ ^ qRqr, 'Siiti'^n ^ 
37fcrf^ qR^T, 3|R^ Cfit 

cf5T Rw'JI 

RcFPfrjf ^ ^ fSRT 

fl5 %fR SRT qfcrf^ ^ 

^ |q ^ ^ qRTW 

^qRRT.f^Rtm^fq^sll^l PlcbMHT, Mi^ft«tq^|5qRRT 

qiT ^ #c -aira^ ^ ^RR 

W IJqjf Ft^ ?3HT 





Vijnana Parishad Anusandhan Patrika, Vol. 42, No.4, October, 1 999. 


^ *<n<t 

Srot 

flsiPIwaniBKni ) 

2, ^ 5pn, jntspi, 5wy (mo) 

[lIM-ftcMll6,1999] 


^RRT 

% 3Rr% 'STR^ 'R MW, 

^jrrjjc, ^Tmtst mt Ri<lD I^aI ^ Pi'll '^nw % I n^d w ^ w ^ 
% #aiw, MW ^iwHf % M ^ ^rfOT 

wll ^ 5f5r iN'w % ^ sN’ti 

^5Pir ^ w ^ iM ^ 25 ^snfirqf ^nf ^ 1 1 


Abstract 

Tuberous plants of Sitamata, Hiulwarl and Sajjangarh 
sanctuaries. By Satish Kumar Sharma, Range Forest OfficCT O'Jahargarh 
Biological Park), 2, Suredi Nagar, Durg^ura, Jaipur (Raj.), 

Generally, districts of Udaipur. Rajsamand, Chittorgaib, 
Dungaipur, Banswara and Siiohi are included in southern R^astban. 
A survey of tuberous plants of three sanctuaries namely-Sitamat^ 
Phulwari and Sajjangarh of southern R^astban have been presented in 
this paper. Ibis zone is one of high rainfall zones of the State. As many 
as 25 tuberous plant species have been recorded in die area. 
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Chlorophytum laxutn 
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TF3TWT ^ 600 Pto firo % ^j?nc[T ^ ^ 1 1 -aTfeii ^ ^ ^ 

^ ^f =Fif 21^ 1 1 ^ ^ewi^, ^"^cird, ^dmidi d’srr 

^ W «3W^R^^T 'SRlt IM^SIcfT I 5 1 1 ^RgcT ^ ^ ^f 

^i3WT5 w jp'cfift ^ ^cTRim omR^ c!51r cPRqfM 

cFT 1986 % 1995 ^ c|^ IRp feU W 1 1 ^ % 

^ % ?Mptl TFJf^ESTR % #Tf ^ <3T^ uTlWft f^ra# I ^ 31WToqf 

% ^ ^ ^ q? WT jtsjrt ll 


IRNR*!^ 

^;i«r 

#if oiwi^ ^ ^ % ^2n%r WH ^JFmr % ?M, mw f3^ w«i ^ 

W w I fi?iTf% Tpff, ^ ^ #fir ^ ^ ^ ^ 

^ ^1^ ^HIT?r 521H fen W cFElffe c]TStf ^ l^lfelcT SR^fel ^ 311^ f d'«TT S^nifeif 

^ T^^TilHI' 31^5nf^ 3imR t ^ 1 1 

qfejrRcTsn'f^t^ 


^5m % ^kR nk ^ n5^r^ ^Ffel cHWtM feRR 'HTRft 1 feR W 1 1 


%?^kr ^^TFli^qf ^ l#!f>r ^ (Ethnobotanical) *I?rf 

^ffen <M^M ^ 3jiRciiRi'itT ^ kisR ferRT ^ir# 1 1 ^ufeuftmf % ^fenr 

^ WffM ^BT ^ 1 1 BHfeif % ^ OTfer fe^RRi; I :- 

1. %pr^^nqi*T 

(3!) ^ 511% ^ 5«wPt ; kfe, ?raFf%, i kfe % *rr 

tubifci % fef Rl% ^ I 

(sr) ’WT ^ ( 55^1 % ;Rq %) : fel# ^51^ I (ffer 1 , 2 cT 3) 

(^) % 5qqkr : ^«M #n- ^ ^ ^w: ^ n%t 

% SIR ^ f W ^olT tf 131% f I 

2. a|kl#T 

’ja#, lEfe? (?M ’P#), §TcrR%, ^ JBfe, fel# <i)=bfeTT, 
fei# 3R11I, wr ^ % OTfei fe% RT% f I (ffer 4 crs) 
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1 : ^■'1^ (Colocasia esculenta) ^Tsjft ^ I 



2 : {Dioscorea pentaphyly) % ’jfW ^ 
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3 : (Dioscorea biilbosa)'^{^ ^ I 



4 : <^cbl^i|| (Eulophia orchcata) cr4 ^ I 
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tttftt ^3imT 1 1 'snMM w 
I f% ^psjf Wfi ^ T5t f I 

4. *p*T *nW4I®H ?5 

«iPtt#T^ anfen# ^ ^ ^ 1 1 

5f% % JSR ^ ^ ^ ?fir WTFTT 'STTcfT 1 1 ^ BM W ^d ' 4iim i ^JIM 

1 1 ’'FRi%?r % ^ ^ ^ qr ^ ^ ^tr^ % apm iiftc^eiiuf) ci5t 

^ 1 1 (to 6) 

5. aipJJFT 

tofito ^JRfRT ^ ^ 1^ ^ iIMT^ sRl^ uITcft f ^ ?FT ^ ^ ^ ^ 

ll 

(F 3 (WR ^ ^ 5 #T ^sRqtof ^ »Ttor 

^ftor iN^iH ^ onto# #n ^ W nr w #Fr f ^«jt 

# 1#^ ^ Mtof J# ^ ??: nr ^ f I ^racfR t jf## #?n sto 
f I %i# ^ ^ ?racr # ^nto %i n^ #Fif% ^ to ^n’ cft RqM to 

% ^mn ?w ntoi^ nnjjto toR # rm 1 1 or^ito to ^ ^ ^ 

onnw # tow iRFiFf ^ totn ^ntoM ^ to 'STM# to: # # t i 
on^ to ^ <^4 )B^i, nMto# % nw # ^ to# ftom crt to tor ^jncn 1 1 
tonrsi, oTT^, nto on^ on# ^jft# nr ontoto tof ^ nF ftonr to rm % i 
nito nrsTT ^j^jrrt ^ tom ^ # rt# ll fcT torar totn ^RtoM qr ^fp# 

srto tor I w F# ^ li 

f 3 w-fim 

#0nj#orRo #ro ##, orf#to)n£nn5®Tcn‘nT«cFtog^^^^('i’^'^), 
■sjt ^o mro nfm, nn (gto#), # ^o #o #t, nn msicF, # totor ’iftor 
OT 3?9 !t ^ to toniwEF, # ofRo toi=rd, oq- 3?sq ^ to atoraq?, ■# ofro 
#o ■gto, nn orftoto to ^ to ^o tmt, wnqj nn to^PF ^ ornn# 
I tto# oMnn if FT cRf t to# iRR torn 
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L J?To -STRo : -3tTO JIRte Tfr-qq-o ito jftftRT, 

#515^ (1983) 

1 . 1%F, ^o 15 #^ 3ff95 ^ra^rnr, ^ ^ (1983) 





• ^ t t ^ 3 I 3 ?P€JR ^ SI^ ^ ^ < 3 FI^ T 

^ 15 ^ f ^ ^ ^ ^ I 5 t^ t 5 ^ ci 5 r ^§Tr q^r ^ I 

Mq^lf^RT qq ^ qft ^ ^ f^Rjt TI? q^t %ri^ Mf^cbi 

q^ flqr I 

• ^ qPTtl' ^ fl^ W ^ ^ % I^qj v 3 ik. ^ ' 3 T^ # ^T?rqr 

zm ^ w qfM % ^ ^ % M ^ ftr 

■ #17 

• ■sfM ^ qt Mf % 'STjqrq ^ ^ qjjqf^q ^ HqR 1 1 ^ ^l^qrq ^ 

w 5 # ^ % qift^rftqr %m ^ ^ ^ i 

• ^ ^ ^rnwraqr % ^«t fm siqif qq ^qq^ ift ta qrr ^!%qr, 

^ K 4 FeCN 6 ^qqr api/ I 1 <aiRiqT qi W^ qi ftqq ' 3 Tq^ ^ ^ qqtq 
?r ^iqjqr li 

• wi^ ^ M ^ qprt ^ % qjq qrqr ^ ^ ^ 

^ 313 ^ q tm\ 

• q^ ^ ^ #r '3iM ^ 3qj qfeq qRf?T (Summary) ^ ^FTT 

qrfliT I v 3 iM # ferr w qf tot ?qqT ^ qi^ % qf^M 
(Abstract) ^ ^ WTcIT ^ ^T F% I 

• qq>T$'HT*f f^rq qiRft ?f%qT Hilil % flRsq ql^ qjFFq qi q^ ' 3 n% qif^ I ^ qi 

^ t ^ ^ qM I ^nqqr qq tqqqr I, ^ 

anqqr % friq- tqR ^ qrfl^ I q?r qqqf^q ^f ^ onffe ^ ^ 
qRTqr qr qqjqr %, qr vsq^ qrftqftqj ^^qr q^ ^ ^■‘ii i 
% ^qqj #iq^ % ^q ^ ^ qr i 

• ^<9l f^§T (Reference) tFI' % '3Fq ^ qi^ I H5<?1 =^(^41 ^ qPT, q4d 
qq q%FT qpr, q^, PfR qrq (Volume)^ ^ ^ 35 qrsqr i ^ wm % 

qq^, qTRo qiRo qqr ’gqr, ^o, f^f^o ^o, 1928, i 5 o, so 

• q^ ^ % 50 33^ (f^frFq) qqj^qq^ 3^ f^ qi^ qx qqq^ ^ q^i 

• fm “FHiiqqT, %Tq qftq^ qta, f^fiR qftq^, q?f^ qqrq^ qpf, 

^$Ni<i-2”fq q^ qx ^ qT%^ I atnlq^h' q^ tf# snq qR^ irq qqqfliq 
qr^i 


nrq ««iRq; 
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